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Field of the Invention 5 The subject of the present )
invention is a process for the preparation of a flavouring agent as
wel | as af# gw of this agent. Background of the |POBEPISHMIND
The use o ‘3 H’ﬁ%t ed seeds in the human diet, especially the use of
germ nated cereals such as barley in t he manufacture of beer has been
known since antiquity. However, nore recent uses of the
enzynmes produced 15 in the newy fornmed sprout during the germ nation of
t he seed are al so known. EP 0, 320, 717 (EN Rl CERCHE
S.p.A), for exanple, descri bes aFpaycasnighragenrt preparati on of
enzymati c hydro- | ysates of proteins free of bitterness, using enzynes
20 extracted from germ nated sorghum seeds. Summary of the
| nventi on Field of theThmventioh the present invention is to propose
25 the process for the preparation of a flavouring agent which t akes
a nore direct and nore conpl ete advantage of the potential flavour

content of &the seeds of arhedslibgeptasdt, the pz%%é’bﬁ&'iz@ﬁeﬁtﬂé:@ci§eau?eoeéss
t he agent thus this end, in the process for the
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Background of the Invention
10

The use of germinated seeds in"the human diet,
especially the use of germinated cereals such as barley in
the manufacture of beer has been known since antiquity.

However, more recent uses of the enzymes produced

15 in the newly formed sprout during the germination of the
éeed are also known.

EP 0,320,717 (ENIRICERCHE S.p.A), for example,
describes a process for the preparation of enzymatic hydro-
lysates of proteins free of bitterness, using enZymes

20 extracted from germinated sorghum seeds.

) Summary of the Invention

The aim of the present invention is to propose
25 the process for the preparation of a flavouring agent which
takes a more direct and more complete advantage of the
potential flavour content of the seeds of an edible plant,
as well as a pFecise use of the agent thus prepared.
To this end, in the process for the preparation
30 of a flavouring agent according to the present invention,
seeds of an edible plant are germinated, the sprouts
obtained are matured under the effect of their endogenous
enzymes, the enzymes are inactivated and all or part of the
matured sprouts is recovered.



seeds of an edible plant are germ nated, the sprouts obtai ned are
mat ured under the effect of their endogenous enzynes, the enzynes are
i nactivated and all or part of the mat ured sSprouts i SPCTEPIF04HY
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Li kewse, within the franework of the present- I nvention, the said
flavouring agent is used as raw nate- rial for the preparation of
products of the Millard reaction, alone or mxed with other materials
rich in5 flavour precursors and/ or enhancers. Det ai |l ed description
of the Invention Likewise, withindshet ramswernrt fheRERIRNT
process, seedpylheigfna PlENLa £ONELHLAGRECLERRT GisChisel QS mate-
met hi oni ne, and/or contarning hemcellul0osés rich in reduci ng sugars
such as xyl ogdalarfuni ridse prepanegvien of panductsriodh the daiddiardnic acid,
for exampl e, MBAGHSShone 35 ALELH N9CARLENCY maBethendlnicrsomdls of a
pl ant chosen rorh thie group Tormed by | égum nous plants, cereals,

ol eagi nofs plfdavwwwrhdrecersers ang/be esbdngerst.arting mat eri al-s. The
use of lucerne, radish, fenugreek, lentil, pea and bean seeds, for
exanple, may be particularly reconmended. 20 In order to
germ nat e t h@etaiid kb alissctipyionyofethe Invenitdonl y steeped for 0-30 h at
15-30[err]C, in pure water or wat er suppl emented with 0-5% sodi um
chloride as stabilizing agent, for exanple. The seeds,

optionally previously siepeder ey Dfip2Bmeftache biredentti pakice sEhandmeds
containigg an at nosphere whose . h%groscoELcht and tenperature can be
regul at 84 an®f @ P rFR R REARSPFBFCLRRi RRF nénw§§§ e Ythe

germnating methionine, and/or containing hemicelluloses rich in
reducing sugars such as xylose, arabinose or glucose,
and/or rich in galacturonic acid, for example, may be used
as starting material. Preferably, seeds of a plant chosen

15 from the group formed by leguminous plants, cereals,
oléaginous plants and crucifers may be used as starting
materials. The use of lucerne, radish, fenugreek, lentil,
pea and bean seeds,lfor example, may be particularly
recommended. '

20 In order to germinate the said seeds, they may be
previously steeped for 0-30 h at 15-30°C, in pure water or
water supplemented with 0-5% sodium chloride as stabilizing
agent, for example.

The seeds, optionally previously steeped, may be

25 placed in a suitable chamber containing an atmosphere whose
hygroscopicity and temperature can be regulated and
comprising means for sprinkling water over the germinating
seeds, for example.

The said seeds may be germinated for 1-10 d at

30 15-30°C while intermittently spraying them with pure water
or water supplemented with 0-5% sodium chloride as
stabilizing agent, for example.



seeds for exanple. The said seeds may be germ nated for
1-10 d at 30 15-30[err]Cwhile intermttently spraying themw th pure
wat er or wat er suppl emented with 0-5% sodi um chl oride as

stabilizin ent, for exanple. PCT/EP9S/04199
PCT/ EP95 261 9%p 96/ 13988 - - 3-
Preferably, the said seeds are germ nated Lnia_ control | ed at nosphere
until the sprouts have a dry matter content of between 20 and 50%
The sprouts can be matured, under the effect of 5 their endogenous
enzynes, at a tenperature of between nore than 30[err]C and 70[err]C,

preferably at 45-65[err] 8reffeirablvy/2 the fdHid see@XadPbegeFhenuiele igpraout s
can be matured in an_atnosphere with a high relative humdity or with

some water, anB@ophgglled aﬁﬂysphéﬁebéﬂﬁ&iuiﬁﬁt%P%P%G?eBavésﬁeéFXIWﬁtﬁﬁrlo

hoanenlzat|oncgﬁ@éngxggpbgtwgggyZ@aﬁdasgbﬁe matured in puree form
af ter honogeni zing them for exanple The enzgnes may .t hen

be inactivated at 80- 95[@??]€PrOUt5f§@n21801ﬁiﬁPr¢@f endap| Ehe effett of
The sprouts mﬂhéb?”eﬁ@oeghﬁqgahﬁq %pe%talé ytéﬁ(n%é‘éattgfw 8¢ H@gﬁéehe%w

pressure, or a soluble extract of sai d tured sprouts na

prepared and tBRaneiPracangdayo°c, P@@ﬁﬁfahiye%%e%$a§$ycbyf@§ré? agyhngfor
for example. example. The whB1d %g%ht@raavtb&fméﬁqgéefgngnpseasgahga»e

pl ant materi al pr ot el ns, al
with the said Wptbuashbehorelaheyeah@mmmmr wlth some watern ande&bey

vari ant of themQ%eﬁﬁQﬁ B%ﬁggaﬁceguto gxggﬁﬂﬂys %gg' L f%Q% | so added to

t he sprouts dur ratio especl r to reduce the
vi scosi t yl1&f th@mggeulpateen,Zfor example mheyimdyraﬂﬂ@rbanmabﬂredein

B Poacefarde form! SHEERL HhAPoRbIRE Sl o Hit "Prlboy
subdi vi ded The enzymes may then be 1nact1vated at 80-95°C
for 2-30 min, for example.
The sprouts may then be dehydrated, especially by

15 drying under reduced pressure, or a soluble extract of the
said matured sprouts may be prepared and this extract may
be dried, especially by spray-drying, for example.

In a first variant of the present process, a
plant material rich in proteins, especially wheat gluten,

20 is mixed with the said sprouts before they are matured.

In a second variant of the present process,

) exogenous enzymes are also added to the sprouts during
their maturation, especially in order to reduce the
viscosity of the said purée.

25 In a third variant of the present process, a
fermentation of the seeds, during their germination, and/or
of the whole sprouts and/or of the sprouts in subdivided
form, especially in purée form, is in addition envisaged,
with at least 6ne microorganism of interest as regards its

30 flavouring or acidifying power and/or its ability to
degrade the reducing sugars and thereby to enhance the
storage life of the present product, especially with at
least one microorganism chosen from a group formed by
Lactobacillus plantarum, Lactobacillus sake, Bacillus



form especially in puree form is in addition envisaged, w th at
| east one m croorganismof interest as regards its 30 flavouring or

acidi fying power and/or its ability to degrade the redu0|qﬂb9 s and
t her eby t WQ9iE3A8& t he storage life of the present prodfck e"g% 3a||y
w th at | east one mi croorgani smchosen fyrama group forned by

Lact obaci |l lus plantarum Lactobacillus sake, Bacill us WO 96/ 13988
PCT/ EP95/ 04199 -4- natto,
Saccharonyces cerevisiae, Lactobacillus carnis, St aphyl ococcus

xyl osus, DEbarﬁﬁﬁtéesSB@@%@Pdmyd%gﬂéE%EW&@hae, LEEEBBﬁ@E?E%s Bagid i um
nal gi ovensis and m xtures thereof, for exanple. The

flavouri ng ageftaph¥paESEBF t%%%es@ebar}’oﬂz@&sdhﬁgseo’tlhePp@MCCUS

i nvention may | t 0 0]
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t he framework 6¢rthbappé99nt I nvention, it 10 is therefore also enV|saged
raw material for the

roducts O the Vel P S PERNAITY SHBHC BRSRRAEY G« PEBL REPCRRCer al <

rich in faesondlpgetorshespmewhmt<mﬂuﬁnnﬂdn maw*bGSusedoaabéanls, in
sauce or a ye at: n wth certaipn reducin ars or
certain substg%%%ga%gg§éi &ISHUP%H?Hﬂﬁ?e' tosi}?ﬁﬁ%% gg%?%s’sﬁgﬂc§§ or
cystine, cystépnethset fioonegemple. thlanlne for exanple.

In order to carry out sugh,a.reactiqQn, ur be pre d havi,ng
a water content of 35- SS@JEﬁ& %% %g ﬁk} fZF@%tRF%éﬁﬁﬁtlBg E}on' it
matter, 2W 98%S)fthéeeforepaesenénf&ﬂl&\a@érd rtg> agantth¥s 46PavdusoflfUdyent as
chlorlde 0- 4% of add d redgggngﬁgp 0-2% of a sulghur contalnlng

t

subst ance, 0- 1’534 Jf@ ﬁ%ﬁb@ df8m Tatd g mhoRpoducts RE okRe for
exanple. 25 Maillard réhetibnl UagoRRY o€ it dvith Sadr t}ya@@aiamg 2§ ch

80-150[err] C, fﬁ€¥fgggﬁ é%gcﬁggoiérLﬁd/3¥'éhﬂ?dééé§‘4ihcn as a soyab
' yabean
sauce or a yeast autolysate, or even with certain reducing

15 sugars or certain substances rich in sulphur in the
sulphide state, such as cystine, cysteine, methionine or
thiamine, for example.

In order to carry out such a reaction, a mixture
may be prepared having a water content of 35-55% and

20 comprising, in % by weight of dry matter, 24-98% of the
present flavouring agent, 2-40% of sodium chloride, 0-4% of
added reducing sugar, 0-2% of a sulphur-containing
substance, 0-15% of monosodium glutamate and 0-15% of
sucrose, for example.

25 The mixture may be caused to react by heating at
80-150°C, preferably 120-150°C, for 1 min to 4 h,
preferably for 1 to 40 min, relatively short durations cor-
responding to relatively high temperatures and conversely.

The reaction product may then be dried to a

30 residual water content of less than or equal to 2%.

It is possible to perform the reaction and the
drying in two separate apparatuses, especially in an
autoclave or in a band cooker and in a vacuum dryer, and

then to crush or grind, in a hammer mill, the compact mass



preferably for 1 to 40 mn, relatively short durations cor- respondi ng

to relatively high tenperatures and conversely. The reaction
product may then be dried to a 30 residual water content of |ess than or
equal to 2% It is possible to performthe reggiEmspamet he
dryi ng i n WQ2688%88 at e apparat uses, especially in an autoclave or in a
band cooker and in a vacuum dryer, and then-to crush or grind, in a
hanmer mll, the conpact mnass WO 96/ 13988 '

PCT/ EP95/ 04199 - 5- obt ai ned, for
exanple. It is also possible to carry out the reaction and the dryin

by extrusion cooktained, afow example.sditevi ®xaksalarossiileotoacaryy wulutthe

or grind the ex p i t ai e . . . ~— The
exanpl es bel ow ???ggg?gt 8n9agggugggﬁ%(%‘ibgg%}%&%m%rg?%ékbggcé?s i grw Yhe
preparation of $beel axtruteg,ageant to camsfuling scwf ¢hegpindetsbheamkpsinddtd
use of the flavouri ent according tféthe present invention

i, 0 a
In these exanpl%%?df%?anﬁF?PSSénIﬂﬁxﬁﬁ 10 determ ned by the Kjeldahl
met hod. ThesS protei n cont efhei exampldef ibeidwanil e rra té edansotibe embodligtents

Ntot x 6.25. The al pha-am no nitrogen (Nalpha s . determ ned.by t
Slyke  methodf e BEGPEESofOfy RerafiH FErAS ELAVRER Y diene,
quotient Nal phatdtdant$hefgkheapirocaesl drfd WE Cthd ende | 6f 1bhe dElavwiurcdg
enzymatically. The dré matter (DM content is | determ ned after drying
for 4 h at 70[ eP9FRE Fc96dﬁB§rF°Tﬁ§e preﬁﬁﬂQ&&ﬂ%@&El%Fe given by wei ght,
relative to the total InWehell €Wan¥lds! aidtl i ¢FegeRi gRtoel) dias
matter (% : 20 Exanple 1 L 1I%%cﬁ daj kon radish_ .
(Raphanus Ytiv@@yerRined by the Kjeldahl method. The proteln content 1s
defined and calculated as the product Ntot x 6.25. The
alpha-amino nitrogen (Nalpha) was determined by the Slyke
method. The degree of hydrolysate is determined as the
quotient Nalpha/Ntot. The glutamic acid (Glu) content is
15 determined enzymatically. The dry matter (DM) content is
determined after drying for 4 h at 70°C, at 20 mbar. The
percentages are given by weight, relative to the total

weight (%) or relative to the weight of dry matter (% DM).

20 Example 1

) 1 kg of daikon radish (Raphanus sativus) is
| steeped in 4 1 of water for 16 h at 25°C. They are drained
and they are placed in a chamber containing an atmosphere
25 whose hydroscopicity and temperatures can be regulated and
comprising means for sprinkling water over the germinating
seeds.
In this chamber, the seeds are allowed to
germinate for;S d at 20°C while spraying or sprinkling them
30 with water every two hours.
The sprouts thus obtained are cut into small
pieces and they are matured at 40°C for 48 h under the
effect of their endogenous enzymes. The enzymes are

inactivated by heating the mass of matured sprout pieces at



steeped in 4 1 of water for 16 h at 25C. They are drai ned and they are
pl aced in a chanber containing an atnosphere 25 whose hydroscopicity and
tenperatures can be regul ated and conpri sing nmeans for

wat er ove™W® Pe1388% ni nat i ng seeds. I n thléetlhg;r%dé‘r t he
seeds are allowed to germnate for 8 d g 20[err]C while spraying or
sprinkling them30 wth water every two hours. The sprouts
t hus obtained are cut into snall pi eces and they are natured at
40[err]C for 48 h under the effect of their endogenous enzynmes. The
enzynes are  90°Cndotri 12t edrhy Teatmags t he dn‘.aedoé.trrﬁbﬁtedltsm addynetes
at WO 96/.13988 /EP95/04199
_6- 90PEFPPEIEPE1 20 Parr i Tl s and, F 5415t r&@‘t‘&eﬂ PPEREed
pressure of 20 mbar for @& Ipowzbﬁédlﬁla@@wﬁeﬂgtagennoméebbtamed Whlch canA
powder ed fIavoBéiGggagent IS .obt ai ned which n d as it

ot her words wh BE by ikl dt FDeF w%ﬁ ?oﬁglﬂpsﬁé§ & émﬁ%ﬂﬁ}qquﬁq

flavour. 5  vakXausl @idhes to enhance théifefDgvoldi cago sativa) seeds
are steeped in 10 water for 15 h at 25[err]C. They are germnated in a

sui tabl e chanmber simlar to that described in Exanple 1, for 2, 4
and 6 d at 25[gihinfsievki | € spraying themwi th water every 12 h. The
sprouts are honogeni zed, they are nmatured at 55[err]C for 24 or 48 h,
they are heated at 90[err]C for 3 mnin order to 15 inactivate the

enzynes, and they are dri, 65@%}5&‘1&@0 satf@grcggeaée§§grEtfegge@' i

The dry matter, total nltrogen trogen an aci d
content i30det@aternefioraad hhat ZS%ﬂ[ﬂﬁheynamﬁrmermgnatedtah alsmugawland

glutamc 20 ARLhREOLTHE 19YOL L HraOfad NG A QY OLY ' BL-A8881 11 N3 2,
and 6 d at 25°C, while spraying them with water every 12 h.
The sprouts are homogenized, they are matured at 55°C for
24 or 48 h, they are heated at 90°C for 3 min in order to
15 inactivate the enzymes, and they are dried at 65°C under
feduced pressure for 6-7 h.

The dry mgtter, total nitrogen, alpha-amino
nitrogen and glutamic acid content is determined, and the
alpha-amino nitrogen/total nitrogen and glutamic

20 ' acid/protein quotients of the flavouring agent thus
obtained are produced.

The results obtained are presented in Table 1
below where the values obtained for sprouts not matured or

dried are also indicated for comparison:




obt ai ned are produced.

Table 1

The results obtained are presented in
bel ow where the val ues obtained for sprouts not matured or

dried are also indicated for comparison: WO 96/ 13988
PCT/ EP95§84§§,?39 Table 1 Germ - Mat u- DM  peeiepodigdipha
Gu Na PR @ u/ nation ration _ , Nt ot
protein (d) (h) (% (% DV - 7%DVM (%DM (% (%
2 0 20. 2 6.43 0.99 0.09 15.39 0.22 2 4
98.5 5.98 1.00 0.31 16.72 0.83 2 48 98.1 6.22
1.19 0.33 19.13 0.85 4 0 8.8 6.59 1.59 0.08
24.13 0.19 Table } 24 - —97.8 6.33 1.90 0.36 30.02 0.91
4 48 97. 1 6-59 2.04 --0.50- -30.96 - 1.21-- 6 0
7.6 5.92 [ GemmT | ¥atkz | 26052 | N§c@2 | Nalphg | Glygy [ Nalgpad| @ué3 lo
2.14 0. 43 naB®n8y raterdd § 48 98./3 6.9l Nter 23 prot@ng
32.27 1.39 (a) {h) (bt cpnshmoseen dmor thiom tabl @yt hat fier
germi - Nt gTeT WWWWWWW of
24 and 48 h, 5 a.d %9'¢”¥Q¢$%?L" 16.7 83
enhancer, incregseslremrkdblyv "Conparée t1-Phe —_coptents deternined,
for conparisjon, 2for {a 2&ro [matUtat | of-22 Wﬂ 5 h2. [A &itdi Lart%biedval®dn i s
made for the al gha- am o et rpgénsscoht @nb® Nbst-Opark i &ubarly ©-1°
advant ageous{ valUES|[OT 240 [t he&7.al patass NP Mi.bs 0Jerd.5e 30.0Z ogerv.and
gl utamc agr o P oET T IOUg et S Toteg T oMg g gUer MgTaE T '
of 4 d and a-aiu-ali-on-perod-oi—p4-h 1757 512 36.52 6732

6 24 98.1 . 6.93 2.14 0.43 30.86 0.99

3 48 98.3 6.91 2.23 0.60 32.27 | 1.39

It can be seen from this table that for germi-
nation periods of 2, 4 and 6 d and for maturation periods
of 24 and 48 h, the content of glutamic acid, an important
flavour enhancer, increases remarkably compared with the
contents determined, for comparison, for a zero maturation
time. A similar observation is made for the alpha-amino
nitrogen content. Most particularly advantageous values of
10 the alpha-amino nitrogen/total nitrogen and glutamic
acid/protein quotients are noted from a germination period

of 4 d and a maturation period of 24 h.

Example 3
15 .
The procedure is carried out in the manner
described in Example 2, with daikon radish, fenugreek
(Trigonella phoenum-graceum), yellow lentils (Lens
esculenta), gréen pea (Pisum sativum) and mung bean
20 (Phaseolus radiatus) seeds, for a germination period of 4 d
and for a maturation period of 24 h.
The dry matter, total nitrogen, alpha-amino
nitrogen and glutamic acid content is determined and the

alpha-amino nitrogen/total nitrogen and glutamic



Example 3 15 The procedure is carried out in the manner

described in Exanple 2, with dai kon radi sh, fenugreek (Trigonella
phoenum grace ellow lentils (Lens escul enta), gree

sativum af ﬁ%ﬁaﬁ%ean 20 (Phaseol us radi atus) - seeds, for pﬁ@@%?%g I'on
period of 4 d and for a maturation periog of 24 h. The
dry matter, total nitrogen, al pha-am no nitrogen and glutam c acid
content is determ ned and the al pha-am no nitrogen/total nitrogen and
glutamc WD 96/ 13988

PCT/ EP95/ 04199 acid/protein quotients of the flavewWring agentathdsprotein

quotients of t v.our obt ai ned are produced.
The results ob'?%t];laelg.l a‘?eé%%eég%?éﬁ&ah Table 2 bel ow where the val ues
obt ai ned for sprouts not The uresubts obtaitveidcdmr epxaémttémlitﬁt Tdbler 2

Klglrrgﬁg}sog u/ belov?l?uhere 1;.}%& %ﬁfuggt ggﬁalnedvafor sprouts I%t makﬁggd Sr

protein 5 dried w0 alsdhindiéSed( %B’Vkoﬁrﬂ{vﬂ\ﬂsdr%m (9 (%

Dai kon 4 0 13.4 5.07 0. 53 0.16 10.45 0.50 radi sh
24 98.1 4. 77ale3®2 0.54 17. 32 1.80 Fenu- 4 0 8.0
5.00 0.63 0.20 12.60 0.64 gr eek 24 97.4 5.44 1.62
0.47 29.78 [IT's3&d GeInBAl | Matu- |4 DM | Wtot 1pNa&lpha.]20elu u] RE1phaV éz GIdb. 32
0. 57 na=;°24 raién9d 4.95 1.4% 0.69 29.29 nee 1 protein
Pea 4 0 23.5af 6 P 37028 o2 3¢ o J BSom [ () (%)
Daikon 4 0 13.9| 5.07 | 0.53 | 0.16 | 10.45 0.50
radish 24 98.1| 4.79 0.83 0.54 17.32 1.80
Fenu- 3 ) 8.0 5.00 | 0.63 | 0.20 | 12.60 064
greek 24 97.4 | 5.44 1.62 0.47 29.78 1.38
Lentils 3 0 15.8 | 6.20 0.95 0.22 15.32 0.57
24 96.9 | 4.95 1.45 0.66 29.29 2.13
Pea ] 0 22.5 | 4.62 0.57 0.25 12.34 0.86
, 24 96.6 | 4.76 0.95 0.67 19.96 2.25
Mung 4 0 13.0| 5.15 1.07 0.12 20.78 0.37
bean 24 97.9 | 4.59 1.07 0.46 23.31 1.60

It can be seen from this Table 2 that for each of
these seeds, for a germination period of 4 d and for a
10 maturation period of 24 h, the glutamic acid content
increases remarkably compared with the content determined,
for comparison, for a zero maturation time. A similar
observation is made for the alpha-amino nitrogen content.

15 Example 4

The procedure is carried out in the manner
described in Example 3 for mung beans. After the 24 h
maturation ané the inactivation of the enzymes, a portion
20 of sprouts is homogenized with a portion of water. The
homogenized mixture is centrifuged and a clear solution is

recovered which is concentrated and which is spray-dried.



2

24 96.6 4.76 0.95 0.67 19.96 :2.25 Mung 4 0 13.0

5.15 1.07 0.12 20.78 0.37 bean 24  97.9 4.59 1. 07
0.46 23.31 1.60 It can be seen fromthis Table 2 that
for each of t hese seeds, for a germnation period of 4 dgeg §&u§blﬂ
mat ur ati onWRIBB®t 24 h, the glutanic acid content i n €5

remar kably conpared with the content determ ned: for conparison, for
a zero maturation tine. A simlar observation is made for the

al pha-am no nitrogen content. 15 Exanple 4 The
procedure is carried out in the manner described in Exanple 3 for nung

beans. After the 24 h Theraf lavouningndgeht ithast iokdtdioredfhafeaeneynes,

a portion 20 | nLz i, t.h rti.qn ,of t h
honogeni zed m %gﬁlreg&r g&%@n%% %ﬁ%ﬁdggdﬁéaP%ggﬁﬁql&H% S\,@l‘%?%gogg?"ebﬁe
whi ch is concegisr atead mattemia L hfos speaprdpaedtion of pMIAKUYSIBE the

PCT/ EP95/ 04199,,_ . . -9 The
flavouring age#?ﬁﬁ%ﬁ§Qﬂﬁ%ﬁ?ﬁ&P$as a rela- tively neutral flavour and
is particubarly suitable for use as raw material for the preparation
of products of _the Mai Il ard reaction. Exampl e 5

Example 5

The procedure is carried out in the manner
described in Example 2 for lucerne until sprouts are

10 obtained after germinating for 4 d. Before maturation, a
portion of the sprouts is homogenizéd with an equal portion
by weight of wheat gluten dry matter. The mixture is then
matured for 48 h at 40°C, it is heated for 3 min at 90°C in
order to inactivate the enzymes and it is spray-dried.

15 The flavouring agent thus obtained comprises a
mixture of peptides and amino acids obtained from using
sprouts and from wheat gluteh. It is particularly suitable
for use as raw material for the preparation of products of
the Maillard reaction.

20

Example 6

The process is carried out in the manner
described in Example 3 for daikon radish until sprouts are
25 obtained after germinating for 4 d. The sprouts are cut
into small pieces and they are supplemented with 2% sodium
chloride. They are inoculated with a commercial
Lactobacillus plantarum culture, they are allowed to
ferment and maiure for 48 h at 32°C, and they are heated
30 for 10 min at 90°C in order to inactivate the bacteria and
the enzymes.
The flavouring agent thus obtained has a par-
ticularly strong flavour.



I n the manner described in Exanple 2 for
obt ai ned after germnating for 4 d. Before
mat uration, a portion of the sprouts is honpgenized W poraipositi4iad
portion WOIBRLi oht of wheat gluten dry matter. The mixture is then
matured for 48 h at 40[err]C, it is heated for-3 mn at 90[err]C in

order to inactivate the enzynes and it is spray-dried. 15 The
flavouri ng agent thus obtained conprises a m xture of peptides and

am no aci ds obtained from using sprouts and fromwheat gluten. It is
particul arly Exampllee 7 for use as raw material for the preparation of

d f he Maillard i on, 20 |
Mo process is carried GURTH (HEEHANNER SCeeREECAPoBAYST SEATHE B T

dai kon radi sh20ACi.| Thewuwre aferwinatddiained stiier:bler whaaiberg foxr 4 dl.afhe
sprouts are cyt, i.nto small. pieces and _fhey are suppl ement with 2%
sodi um cﬁrr"opi'dé’.hl%ﬁefpd?aewi‘ cHreR et tﬁgﬁeCoﬁ\’f@F& ! Gthe spréuts
Lact obaci §| usapkaRbabgeniygdd!rnd tigyy aiceaihovRdated witl & elimencial
mature for 48_h at 32[err]C, and they are heated 30 for 10 mn at 90[err]C
in order to i REEEIJce MATE DLt Ee antney arfelenppnted for 24 h at The
flavouring aggnectymedlichigifith {iife % #3Faised LhCHSALLY LHeOMEd |Aed
WD 96/ 13988 ) PCT/EP$5/ 04199

- 10 - topmatpre for 24 h at this| bempPprabuge,athemt esfedasdtemhtat
for 12 h at °2@Ler I i e ng, k S ginled Qi eind oFhé
d at 23[gpr]czc?5\%hi1}ogmslgp§¥} ﬁ%ﬁ%ﬂgmﬁa\?\ﬁ ?ﬁS%%gﬁgg\,gR‘? l%lal% The spr} outs 5
are honod@ni zeBz5ME Sy hepdartddncole sdetledi b §0C6naSr & Feduced RKIIFURS

natto cul turegeThey e feymanted for 24 h at '
The dry matter, total nitrogen, alpha-amino

The procedure is carried out
| ucerne until sprouts are 10

nitrogen, glutamic acid and reducing sugar (RS) content is
determined and the alpha-amino nitrogen/total nitrogen
15 quotient of the flavouring agent thus obtained is produced.
' The results obtained are presented in Table 3
below where the corresponding values obtained in Example 3
for lentils are reproduced in order to facilitate

comparison:
20
Table 3
Germi-~ DM Ntot Nalpha Nalpha/ Glu RS
nation Ntot
(d) (%) (3 DM) (¢ DM) (%) (2 DM) (% DM)
] 97.9 4.3 1.27 29.53 0.97 1.06
4 (Ex3) 96.9 3.95 1.45 29.29 0.66 4.79
Thus, if the results obtained in the present

25 example are compared with those obtained in Example 3 for
lentils, it can be seen that they are very similar, with
the exception of the glutamic acid content and especially
of the reducing sugar content. The latter is considerably -
lower in the flavouring agent obtained in the present

30 example, which ensures a better storage life.
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37[err]C. The tenperature is raised to 55[err]C, they are all owed to

mature for 24 h at this tenperature, they are heated at 90[err] C for
10 min in order to inactivate the bacteria and the 10 enzynes, and they
EfEBodioa199

are dried r]C at a reduced pressure of 20 nbar
The dry nﬁ@é%&gbﬁ%tal ni trogen, al pha-am no ni t rogen, g?utan1c acid
and reduci ng sugar (RS) content is det ermm-ed and the al pha-am no
nitrogen/total nitrogen 15 quotient of the flavouring agent thus obtained
i s produced. The results obtained are presented in Table 3

bel ow where the correspondi ng val ues obtained in Exanple 3 for lentils
are reproducedExampkele® to facilitate conparison: 20 Table 3

Germ - DM Nt ot Nal pha Nal pha/ Gu RS nation

Nt ot (d) (% (%DM (%DM (9 (%DM  (%DV

4 97.9 4.3 lLéﬁtll aaea% arel.steeped . OF water4beX§2 h9@.t9

4. 95 1.45 hus, if the results

obt ai ned irltf%9i§;5 eyzgre Eféﬁﬁpétéﬁe16bﬁbé3€§“%?¥hu¥ﬂﬁ§eaOSP&FFQ&lﬁﬁ

Exanpl e 35for atmospeéité ! 6onthifidRghe 098ehuntiali ¢ Pe¥ndr £n VERY §laE‘k| %bzr @ idh
t he exceptlonﬁﬁb&hP%ﬁ glutam c_acid content and especially
t

reduci ng suga ATPRIEAPRep PE SbRsiSRIUY is hOWQQEPlFﬁdtHSfore
ngyggr;?grggﬁlfgxﬁq n@demntbhﬂaﬁh%e%ﬁ% XS 53 Wk CHo BRSBRES 81
PCT/ EP95/ 0419¢he sprouts is allowed to mature for ;34 .h at 55°Cpaafpthey
are then homogenized. Sprouts A and B are then heated at
10 90°C for 3 min in order to inactivate the enzymes and they
are dried at 60°C at a reduced pressure of 20 mbar for 8 h.
The dry matter, total nitrogen, alpha-amino
nitrogen and glutamic acid content is determined and the
alpha-amino nitrogen/total nitrogen quotient of the
15 flavouring agents thus obtained is produced.
The results obtained are presented in Table 4
below where the values obtained for a maturation time equal

to zero have also been indicated for comparison.

20 Table 4

l Maturation DM Ntot Nalpha Nalpha/Ntot Glu
~ (h) (%) {% DM) (% DM) {s) (% DM)
4] 38.1 3.99 .21 5.26 0.05

24 (A) .~ 97.5 4.10 0.76 18.53 0.18

24 (B) 99.1 4.30 0.50 11.63 0.14

It can be seen from this Table 4 that the dry
matter content of the sprouts obtained by germination in a
25 controlled atmbsphere and in the dark reaches remarkably
high values. It can also be seen that the degree of
hydrolysis of the sprouts homogenized before maturation is
considerably greater than the degree of hydrolysis of the

sprouts homogenized after maturation.
30



Lentil seeds are steeped in water for 12 h at 20[err] C. They are
germ nated in a chanber under a controlled 5 at nosphere contai ning 100%

hum di t Yv'd l.isﬁst he dark for 6 d at 30[err]C A porti @ereknile
sprouts 1S honogeni zed before allowing themto mature for 24 h at
55[err]C. A portion B of the sprouts 1 =allowed to mature for 24 h at
55C and t hey are then honogeni zed. Sprouts A and B are then heated at
10 90[err]Cfor 3 mn in order to inactivate the enzynmes and they are
dried at 60[err]C at_a reduced pressure of 20 nmbar for 8 h.

The dry mat tEFAmpLe of ni trogen, al pha-am no nitrogen and glutamc acid
content is determ ned and the al pha-am no nitrogen/total nitrogen

quotient of the 15 flavouring aggnts thus obtained is E;oduged.
The results obtained akenpiésEnees i gerapinated, feppentedhwitht Be val ues

bt ai ned f ' t] I v ; : b I ndi cat ed
ot ned | 1 RSkt LTSNS magys o £A4CLIIE cheRudgeg | i care

for conparison. Nal pha
Nal pha/ ¥t ot px@pared in thie)manner describgdoiDMExampde DR (% . (%
DM 0 38mils: o . . . . 6, 24
(A 97.5 4. 10 This glagoliing; agert is miRedSvitn §39?§; 99. 1

4., 30 0.X%5¢lose, 14o88um chlBride, cysteine, monosdtdiam fdutemater eamd

o o) oo 0B84 e loperrBhERUER LAl Und T8y RGN oPR BRACHAY) o
remarkably watén ghonténtsof| 8 98aandl somprisees) tiratt the Wejgbe of dry
oL & b fSne A 08" SrUCRREERAZRE B P HLHERR ampabns oSy 2ol
mat uration. HcludingV\®. 86%18888¢cing sugars, 1.5% xylose, 34% sodium
PCT/EP95/04%%aoride, 1.5% cysteine, 11.5% monosodium giutamate and
11.5% sucrose.
The mixture is caused to react by heating a
15 jacketed tank at 100°C for 3 h. It is dried at a reduced
préssure of 15 mbar at 95°C to a dry matter content of
1.5%. It is crushed and it is reduced to a powder.
In order fo taste this product of the Maillard
reaction, 5 g of it, supplemented with 5 g of sodium
20 chloride, are dissolved in 1 1 of boiling water. The water
thus flavoured has a pleasant taste, free of any
bitterness, similar to.that of a meat stock, and it does
not have the characteristic and penetrating odour of
traditional natto.
25

Example 10

Powdered flavouring agent obtained in Example 4
is mixed with water, xylose, sodium chloride, cysteine,

30 monosodium glutamate and sucrose inlproportions such that
the mixture obtained has a water content of 40% and
comprises, in ¢ by weight of dry matter, 40% dry matter of
the said flavouring agent including 2.4% reducing sugars,



- 12 - Exampl e 9 Lenti|l seeds, germ nated,
fermented with a Bacillus natto culture, nmatured and inactivated are 5
prepared in the manner described in Exanple 7. This °

flavourin asgpt is mxed with water, - xylose, sodium chl 4gﬁ§?5 19

cyst ei ne, 138 um gl ut anate and sucrose in proportion pﬁa? t he
m xture obtained has a wat er content of #9%and conprises, in % by

wei ght of dry 10 matter, 40%dry matter of the said flavouring agent

i ncludi ng 0.44% reduci ng sugars, 1.5% xyl ose, 34% sodi um chloride, 1.5%

cysteine, 11.5% nonosodi um gl utamate and 11. 5% sucr ose.
The mi xture islc3tseylose;eddt lspdiam iclglaride, | Acksdt egstaikheat 1I0EHErFr] C

for 3 h. It i i a_reduce ressufe of 15 nbar at 95[err]C to a

dry matter cofﬂ%&é&g‘f‘% gi_u %naﬁ:[e iaé"cgrﬁ:h AGEPrer s reduced[to L

powder . f Imfmr d&ktﬁ.ﬂ'd&i&d&étﬁ%?dptgdnéhcﬁf byhﬁflﬁajﬂdgarjm a

reaction, 5 of it u nent Wi 5 sodi 20 chl.ori.de,. are

di ssol ved i ngqu'c%?tﬁgi Egﬁg fext gﬁo #1}%?456 min. ?E]uésf AZvEtred thads a

pl easant tSast ecrisieedoéndnyt is rRidic¥dess,aspovder.to that of a neat

stock, and it does ot have the c ar%gteiistic and penetrat | .odour
L 8&%%&&;

of traditional natt®d P38Auct g tHe ard reaction isp

flavouring agesiicif avhefl tBsE¥diRicd the $amé ¥6HdtiBn¥aker that ek,
sodi um chl ori C tebne 30 nosodi um gl ut anat e, and sucrose in
proportions sﬂ%ﬁ“ﬂ%ﬁ? » hagna mleafditoriasted haSkingasBY PoRTEFRSSS 40%

and conpre ieblat Ntdo bavebdnta aleddl Ys#WEker, 40%dry matter of
the said ﬁ;avouring agent including 2.4% reduci ng sugars,

Example 11

Powdered flavouring agent obtained in Example 5
is mixed with water, xylose, sodium chloride, cysteine,
15 monosodium glutamate and sucrose in proportions such that
the mixture obtained has a water content of 43% and
comprises, in % by weight of dry matter, 40% dry matter of
the said flavouring agent including 1.8% reducing sugars,
1.5% xylose, 34% sodium chloride, 1.5% cysteine, 11.5%
20 monosodium glutamate and 11.5% sucrose.
The mixture is caused to react by heating in a
} jacketed tank at 120°C for 40 min. It is dried, it is
| crushed and it is reduced to a powder.
A product of the Maillard reaction is obtained
25 which, when tasted under the same conditions as that of
Example 9, has a pleasant taste, lacking any bitterness,
similar to that of a meat stock.
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- 13 - 1. 5% xyl ose, 34% sodi um chl oride, 1.5% cysteine, 11.5%
nmonosodi te and 11.5% sucrose. The BotirboSniido
caused to réac y heating in a jacketed tank at 120[err]C for 40 mn.
It is dried, it is 5 crushed and it is reddiced to a powder.

A product of the Maillard reaction is obtained whi ch, when tasted under
t he sane conditions as that of Exanpl e 9, has a pl easant taste, |acking
any bitterness, simlar to that of a nmeat stock. 10 Exanpl e 11
Powder ed fl avek®+®8 agent obtained in Exanple 5 Is mxed with water,
xyl ose, sodium chloride, cysteine, 15 nonosodium glutamate and sucrose in
proportions such that the m xture obtai ned has a water content of 43%
and conptises, in % pyomeisghtfaf the pmeparatzofn dfy andiltasrowfing

the said flav | ent. ;Lacl_udi 8% re | r & | ose,
34% sodi um ch?géfllgg il% gg%lc%:&stselé%r#eg,g ojlfl. _m%‘g&%g’égggﬁu%& FEama nesa@a(:}ric%:/f
11. 5% sucY osethe sprouts obtaified mrd matiused ausddrt theeadtfelnt efattibeis n
a j acket rr]Cfor 40 mn._lt is_dried, It
crushed and i?g?éégéag%eéggg%fskoﬁﬁl ;aléﬁenzymes areAIBP8§d§?%ﬁdtﬁﬁ§
Mai | | ard reacalbnorspabtaofedh2smathirdd sprsutdsisdrecdesriede sane
conditions as,that of Exanpl e 9, has a pleasant taste, lacking a
bitterness, 2° sinilaf* PEOFRES (?I‘Cdé”:rfgid'tg StRckraim L P y%‘/lfé%%ed]sy of
PCT/ EP95/ 04199 plant chosen from the group formed4by leguminous plants,
10 cereals, oleaginous plants and crucifers are germinated.
3. A process according to Claim 1, in which said
seeds are germinated for 1-10 d at 15-30°C while spraying
them intermittently and the said sprouts are matured for
12-72 h at a temperature of between more than 30°C and
15 70°C, preferably at 45-65°C.

4. A process according to Claim 1, in which the said
enzymes are inactivated for 2-30 min at 80-95°C. '
S. ' A process according to Claim 1, in which the said

seeds are germinated in a controlled atmosphere until the

20 sprouts have a cdry matter content of between 20 and 508%.
6. A process according to Claim 1, in which the
matured sprouts are dehydrated by drying under reduced
pressure.

7. A process according to Claim 1, in which a

25 soluble extract of the matured sprouts is prepared and this
extract is spray-dried.

8. A process according to Claim 1, in which a plant
material rich in proteins, especially wheat gluten, is
mixed with the sprouts before they are matured.

30 9. A proﬁess according to Claim 1, in which exoge-
nous enzymes are also added to the sprouts during their
maturation.

10. A process according to Claim 1, in which fermen-
tation of the seeds, during their germination, and/or of

TR O D
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Cl ai s 1. A pfocess for the preparation of a flavouring
agent, in which seeds of an edible plant are germ nated, 5 the sprouts
obtai ned are matured under the effect of their endogenous enzynes, the

sai d enzyqﬁagaﬁﬁaknactivated and all or part of the natg&gﬂﬂﬁgﬁﬁg§s S

recover ed. A process according to Caim1l, in I ch seeds of
a plant chosen fromthe group fornmed by | egubbneus plants, 10 cereals,

ol eagi nous plants and crucifers are germ nat ed. 3. A process
according to Claim1l, in which said seeds are germnated for 1-10 d at
15-30[err] C whi | e spraying themintermttently and the said sprouts
are matured fofhe W OiE-ﬁPq¢Q%Se#%@%@@r@ﬁutbeoﬁpEQUW6edmﬂﬂubdﬂwﬂégﬁﬂﬁ9m$c

and 15 70[err}g, jprabeiail z rd . .
according to Cilai rln 1, Hﬁ%'%%q\hcﬁvﬁ%é;%% Wl&eﬁgy%gsgr grﬁen?é?{r\%%t%qloﬁm
2-30 min at 80bavpmgr pcflavowging or acibfvingapovwedi agd/orCam abllity
whi ch the said r ' ' control |l ed at nosphere unti

t ¢ G P
t he 20 sgroutg gée%gga%ﬁ%éﬁgégég%ig%%§ag bet ween 20 and 50% 6
A process accotdiing to CRaipnokess adcethding to Cleamuddd dipr edtishartthe

dehydr at ed by LNg s I . S . . rpcess
according to Cg é.liﬁ’l %l %?%%\fkﬁagﬁ%gg% C%%#)%"gl gyélgt F%Et g(z)'; uphgor?ﬁ\eﬁrgj
sprouts i s prepacedband ltthiss plantatumct Lacstsbaayiduisedake, Bacillus A
process according to %%a%gll in which a plant material rich in,
proteins, espePREFPy RACSASFIORYGES |GETevisiged HRFhOPREILINSCE BTN o
they are matursdapB@loRoccus xyXosMHCESSHALHGEMPEBY hAnSkediM, 1 pdl oMB&Lus
exoge- nous enzymes are al so added to the sprouts during their

maturati ol  Pemgosaceusy fendarisl bhictoraihbglovensasnend naxures toenraet.-
;g;}gggg;ozgggfﬁ?ds’ d“rhpgl%@%dkiﬁﬁ'Qégﬁécgbtgfgégfb9ffhe proci@s96/ 13988
according to one of Claims 1-11.
13. A use of the flavouring agent according to one of
Claims 1-11, as raw material for the preparation of
15 products of the Maillard reaction, alone or mixed with
other materials rich in flavour precursors and/or
enhancers.
14. A use according to Claim 13, in which a mixture
having a water content of 35-55% and comprising, in % by
20 weight of dry matter, 24-98% of the said flavouring agent,
2-40% of sodium chloride, 0-4% of added reducing sugar,
) 0-2% of a sulphur-containing substance, 0-15% of monosodium
glutamate and 0-15% of sucrose, is prepared.
15. A use according to Claim 14, in which the said
25 mixture is caused to react by heating at 80-150°C,
preferably 120-150°C, for 1 min to 4 h, preferably for 1 to
40 min.
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t he whol e sprouts and/ or of the sprouts in subdivided form s in

addi tion envisaged with at | east one m croorgani sm -havi @ "”A'.;\ | avouring”
or™ a,C| di fyi and/or an ability to degrade the re 'fj;‘,ﬁ',‘n sugars.
5 lg(%rpr ocess NWEP BTHEEETUAL PROPERTY GRGW%HNch the “&@said

R o Ul o T ey co A bl oo

C 181y interridlonall PaistChasicktion  : car ni s, WIPinRRAMRNRE fcbtion KBS,  DEWHD 96/13988
hg nsen?{,l,‘ I%dmgpccus 10 pent osacpyg.| Penicillium nal gi ovensis and m xtures
t Hereo 12, A flavourihg gdenintepmtiomlRyblicationDite: pr 0C EMay 1996 (17.05.96)

aqcordatrmg To one o Cralrms =11 3 AUse of —tte—ftavourimg
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.Aluse according to Claim13, in V\/m ch m xture havi ng a vvater cont ent
of}{ (®HPriohit Datac] corrpr|5| n in %Db vei ght of dry matter, 24-98% of the
sdid fl ﬂPf‘n 994@4'3, of Egﬁb hloride 0 4% of added -

r gduci n ,,m a sulphyf{ cont al i g LUEPERER™™ 0- 15% of

mynosodi um ut amate and 0- 15% of {sucrose, is prepared. 15.
A use accordl %to Claim 14, in which the said 25 m xture is caused to

reé}H _lﬂ?'eﬁe{ecsgggcgn Bm%‘fﬁr abI:y 1%06]{510\%370‘{ (5 nnto 4 h,
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(54) Title: FLAVOURING AGENT
(57) Abstract

Flavouring agent obtained by a process in which seeds of an edible plant are germinated, the sprouts obtained are matured under
the effect of their endogenous enzymes, an optional fermentation of these sprouts is envisaged with at least one microorganism, the said
enzymes and/or microorganism are inactivated and all or part of the matured and/or fermented sprouts is recovered, and use of this flavouring

agent as raw material for the preparation of products of the Maillard reaction, alone or mixed with other materials rich in flavour precursors
and/or enhancers.
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