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;I‘avouri -y -1- The present invention rel atg g @p%cgr 587 -
m xture of flavourings and to its use in the manufacture«df ¢jo '
conpositions. It is known that sul phur-containing conpounds ar inp@%@ﬁ@@
constituents in the field of food flavourings. Indeed, it is k An, in
"BACI S, VFCOg1adahalage 10 of volatile conpounds in food 1996" that thiol
groups are present in food flavourings, giving off a roast odour or a
grilled odour formed during the cooking of certain food conpositions such

as, in parti QuledbredRals inte@atidh YO e pteutdy HiDeasse Wb £ beer -
15 making or__the rqastin f coffee, for, ex

ngl e. Unfortunat eLbe ééﬂ ol s
are unst abl e fdGHRYEAAISWARh &9 e1bFt 459 It ePaRBEACEUR S0P hyE 3¢ dat i on
Hof mann €% alkompesitidgsi.c Food Chem , 1996, 44, 251- 255 have shown t hat
thiols are oxidized t or ondin i sul_phi.

storage at a temtggra %régc? 60‘{%%‘?C. g‘ﬂ?ﬁ 35\7%?, l‘l’ﬁg'?ltl?%fn %?rﬁé<%\sr?d?n J.
Agric Food Chee , iresgtant 23AstpSientmi nimi ntheat filfld @Hupfoedn be
formed by regqih@Ryringsd hot aqueous solution, 25 of disulphide

compounds w th protéins _canprising sul phydryl gr oups in

particular cystei né@deedyr i difi PHIYE britgl ,Clﬁ'd%?gééuléﬁt%9§$¢nes. In
that docupeniof thedatdildacbhsohadsr enedoddierdast thak e SOOkiegef an

aqueous sol ution containing a.di sul phide 30 and al bunn | ows_t he_rel ease
of thiol grodps ?Be%e?i?ellg‘ oF°ﬁ§. 52 VITH - e i cgévil?gen?f# ey TR%Fetical :
they do not meouroro®ei&hgrilliedpesiniy |fdeymed duaihgnghe tdooking abf
Pratuchss oot SRR Sl S W DG, S8 P icaiann o
571, 031, meats, eggs or vegetables, during the process of beer-

15 making or the roasting of coffee, for example.

Unfortunately, thiols are unstable compounds
which are often lost by evaporation or by oxidation.
Hofmann et al. in J. Agric Food Chem., 1996, 44, 251-
255 have shown that thiols are oxidized to the

20 corresponding disulphides after storage at a
temperature of 60°C.

Moreover, Mottram et al., in J. Agric TFood
Chem., 1996, 44, 2349-2351, maintain that thiol groups
can be formed by reaction, in a hot agueous solution,

25 of disulphide compounds with proteins comprising
sulphydryl groups, in particular cysteines, or
disulphide bridges, in particular cystines. In that
document, they in particular reveal the fact that the
cocking of an aqueous solution containing a disulphide

30 and albumin allows the release of thiol groups, to a
yield of 44.8%. That article is entirely theoretical:
they do not mention either the possibility of starting
with natural products, or the formation of a complex,
and there is no application for the manufacture of

35 flavouring.

Patents US 3,706,577, FR 1,423,176, EP 571,031,
FR 2,222,030 and FR 2,205,280 relate to processes for

manufacturing ready-to-use flavourings: in these

eet Has Been Replaced

T S




FR 2, 222930 and FR 2, 205,280 relate to processes for manufacturing

- ready-to-use flavourings: in t hese -2- patents, the aim is to
manuf acture an overall flavouring, i—e& .a non-specific flavouring. The

ai mof the present invention is to propose a precursor m xture of

flavouri ngs Yaitehtgakesthé Sap@ssibse ttQ) Pramifact@ré el ease oferanrilled
odour or 1af roast .odour, speC| fically ring.the cqoking or heating of
|

f ood corrp05| LeyQuUrinsy hils €end, né’ns&ﬁ’eé’ igr LLAYONFEDEnt invention is a
precursor m xture of Thiea\aimt | fysthbi pbegener dheentidn dy ity propaséeng

step, an arqQmatic te_due t the f £ _thi oI The aration of
a nore speci fic Fleg\‘i%ﬁlpfngml‘l%( thds ngrTg@ Hog§%n§a| n‘{;" 5 thegilé%\g/)enﬁon from
. a m xtur eSwhipstssiidoles to conphekeatte aeleasswi, ai ghiddeda giatrcorve
effect. Morequer e t | o] n u omenon
of instabili t&eo? t he sai ao%?ol(gsﬁeé&l&{ﬁg g{ﬁgngal?ﬂé r?gtourgﬁgp[]ﬁ?ol S are
pr epar ed f r oliestdmg v LoPfo GIIPO/HitdPnEr-e al so natural. The present

invention makes it pagsidlies tehd0 a MY BL the ?ﬁé@eﬁ@riﬁhén@i&ﬁence of
one or nore sul phydrg/?‘bgroups whi ch are reacted wt

pol ysul phi des:S sb BS SPF o FRET Pelda W%%rfﬁtﬁ %‘ng?’éer?ﬁest he
remai ndeil0 ofdurtimegy degoxatpingnstept, heab aronatdzsi notéardwat itdc nthe" or
the term "od n enot f of a
fl avouring V\hq%éch a:@slone%?epl{%%gqié gf%%%ﬁ%&{aélorg %P %ergﬁgeogﬁgﬁsékggnse of
smel |l or V|aﬁﬁayqunyngwggjth@gtechleved according to the invention

from a mixture which forms a complex and, as a result,

induces a protective effect. Moreover, since the thiols

15 are formed in situ, the phenomenon of instability of
the said thiols is minimized. Finally, natural thiols
are prepared from starting compounds which are also
natural.

The present invention makes it possible to

20 demonstrate the need for the presence of one or more
sulphydryl groups which are reacted with one or more
polysulphides, so as to allow the release of an
aromatic note. '

In the remainder of the description, the

25 expression “aromatic note” or the term “odour” will be
used , indifferently to denote the formation of a
flavouring which is perceptible in sensory terms, by
means of the sense of smell or via the retronasal
route.

30 Preferably, the precursor mixture of flavour-
ings consists of a polysulphide and of a non-volatile
source of sulphur comprising at least one sulphydryl
group.

Preferably, the polysulphide is of R-(S),-R’

35 type in which R and R’ are identical or different and n
is greater than or equal to 2. It is possible in
particular to use, as polysulphide, a dimethyl
disulphide, a bis(2-furfuryl) disulphide, a Dbis-
(3-methyl-2-furyl) disulphide, a bis(3-methyl-2-buten-



30° : Preferably, the precursor mxture of flavour- ings consists
.of a polysul phide and of a non-vol atile source of sul phur conprising at

| east one sul phydryl group. Preferably,~ 8he polysul phide is of R(S),-R 35
type in which Rand R are identical or different and n is greater than or
equal to 2. |i-¥3)p@ESulphide part iacuthicketone usH sulpiddepol yechplasde, a
di met hyl di su] phi de a  his(2:furfuryl) di sul phi de, a bis-

(3- et hyl -2-f%$§|‘€ 87‘88¥%¥41g,3hs‘6;%%§a%m hyl - 2- but en- 23- 1-yl)

di sul phi de or a thi okEheneptesehphi daywvenidionas disg 2- vebarepyl rodi & phi de.
The present | | elat e a %9@# B0 WHeh dde

pol ysul phi de %&g%#ggngﬁg%yﬁgigg%gee%ﬁ) 0 &%uc s%%élnn.e- a}M}eher

conj ugat e usi by kibgkevessjeasefi g gystedpieed cenIpgareg Uit er abl y

at pH 8, contgi npagelbs 30,8001 LyStLI EnoKidY derritioale. piher-9,
non-vol atil e source of sul phur, which g%/ I0 oqr. may not 8e conmbi,ned with
ot her constitBEREEXaRAY Rt aPRUBphFORYMIBIDE nd CaniPn8MhcPl, ¥ eptisde

cont ai ni ng at ahaaaideneocsitlighte- contai ning anino acid, a protein containing

at | east one sul phur-gontaini ng.am.no acid_and/qr a jfr.otein ol te
contai ning at |east o e1§‘°r§'f]% ﬁ@on?%‘ﬁﬁ‘ﬁ‘ﬁg%m %P%%‘Pa', grxgéxé&/ﬁ%?e.
Cyst ei ne, 1@l ubat mepneotedre atdnivimed ghvitknetB8A consitiguensgisns can e k

protein hydrogysahep%urf-%rgesarﬂoﬂ& ERInBC iRl a3 BABrY@kAldf AU Of

sul phur, according to the present” invention. . .. Preferably, t he
mxture accoPdi Nfastto ORPeSUAPBHEGANLRIRARTe AN NeRELAI BHPEIF S t 0

al I ow the containing at least one sulphur-containing amino acid
and/or a protein hydrolysate containing at least one

15 sulphur-containing amino acid, for example. _

Cysteine, glutathione, egg albumin, gluten,
BSA, milk proteins or milk protein hydrolysates, for
example, can be used as non-volatile source of sulphur,
according to the present invention.

20 Preferably, the mixture according to the
invention is heated at neutral pH, so as to allow the
formation of thiols in a yield of 48-90%.

A subject of the present invention is also the
use of such a precursor mixture of flavourings in the

25 manufacture of a food composition, so as to promote the
deve},opment of a roast or grilled aromatic note when
the food composition is heated in aqueous medium or
under dry conditions.

It is possible in particular to use such a

30 mixture in the manufacture of sauces, soups, refriger-
ated or frozen cooked meals and/or freeze-dried food
compositions, such as products based on soluble coffee,
for example. The mixture according to the invention can
be added in a proportion of 0.07-0.50% relative to the

35 dry weight of the food composition, for example.

The food composition <can be heated with
microwaves, in aqueous medium or under dry conditions,
in a conventional oven and/or in boiling water, for



formation of thiols in a yield of 48-90% A subject of the present
.invention is also the use of such a precursor mxture of flavourings in the
25 manufacture of a food conposition- go0-as to pronote the devel opnent of
a roast or grilled aromatic note when the food conposition is heated in

aqueous nedi gigafipleNdet @henCeRdichis@ds a Idrdrioultasd Meadth qidur G ad to use
such a 30 mixture in the.ﬁn fagture of sauces, soups, refriger- ated or
frozen cookeB*ABSPECEHIFE: 1P 28%UF i ed food conpositions, such as products

based on sol ubl e cof Laetlior examilgjechhe of xt the adaweditignt o itshe a

I nvention ca d j ORQ t} -0.50% kel ati t e 35
dry wei ght ogrgﬁé&gggd Ih%&n%%)gét%ggr’], E?%}’g{é‘%gﬁg%g ﬁlge“?jg'och cgﬁnSogﬁlérlbon can
be heat ed wi vhlatdilewasssirden arflecsislpimdr univeludder dmg cowitmers, in a
conventional ,oweRi38d/ gpntaiR9LLI NG Wa f og =4 kﬁﬁar@é {tidden

rel eases a pPgr_lgur]iced .r%ggtglgggér %F aifg)éso%oun%eed s{:;lﬁ? ed o ou?. JI'_aés]tly, a
subj ect of tRBipAVe®GiGh | $@ FERcukBor akileWur Ehgf  fHogmatdiongs,of n ahi ch

the non- 5 vekakobBobak! GSodkets UwBhdh | b AHESHONONQ HPI o0t b
cont ai ni ng at He st, one sul phur-contai nin anlno aci céil Otﬁ‘lo as _1L al |l ow t he
formation of SHLRPIEEENGBT cPBCKRE WAL P | RFPLGRs GRS diiforel fY3Rs
sul phi des0i nthleen ftor heofprateayede ) randddnsiatliaw Mmhild cémehet ocae
protected from degeadatian. Ihisa0RPLeX G D Aped SBARLO obtain a
stabl e aromatic powder.” I'n particular, it can be driéd Dy spiaying or by
freeze-drying, for edanmaxtirhelgn.estht canvdig i dnied dysEnuawing oF eater
by freeze-drying, for example.
The present invention is described in greater
15 detail with the aid of non-limiting tests and examples
below. In these tests and in these examples, the
percentages are given in moles, except where otherwise

indicated.

20 Test 1: Reaction between bis(2-furfuryl) disulphide and
a protein source comprising at least one sulphydryl
group

Bis(2-furfuryl) disulphide is reacted, in
25 aqueous medium, under hot conditions, with a protein
source, so as to produce 2-furfurylthiol isolated with
the aid of a machine for simultaneous distillation-
extraction, SDE, at atmospheric pressure or under
vacuum. The identity of the furfurylthiol obtained (as
30 for all the thiols generated in the other examples) was
confirmed by means of gas chromatography coupled with
mass spectrography, relative to the retention index and
to the spectrum of a reference sample.
The yield for formation of thiol groups is then
35 calculated by internal calibration on gas chromato-
graphy. This yield is expressed as a percentage and is
calculated on the basis of the amount of thiol groups
which should be formed, i.e. twice the molar amount of
disulphide.



15 detail with the aid of non-limting tests and exanpl es below. In these
.tests and in these exanples, the percentages are given in noles, except
where otherw se indicated. 20 Test 1: -Rs&action between bis(2-furfuryl)

di sul phide and a protein source conprising at |east one sul phydryl group

Bi s(2-furfuryl) di sHkphosiBinedsdataaakredgivenniaSTapleousbakdwum under
hot conditions, with a protein sourcp, so as to produce 2-furfurylthiol
isolated with the aid of a machine for sinultaneous distillation-
extractiqon, SBBleal at nospheric pressure or under vacuum The identity of
the furfurylthiol obtained (as 30 for all the thiols generated in the other

exanpl es) contHr-red—by—ragans—of—gas——cin uruglaThY_CUUp+€d_erh_TBSS
spectrography, rel %La)e t 0 t Heerpet¢onsparre ndéXiahil { ds¢lrcigmeethedn of a
reference sg éé%ol he yield flor formation of |thiol SBHB%“53¥h9§9 _
cal cul ated by intérpnal calibrfati on on gas chromat o- y|e dis
expressed as_a _perclentage and is calculated ¢n the ht of
thiol group$uhich s Lg be Mfbumin© tW|G8gt he | 3BE Al ot of
. . T g umin % 8£E%4é c

di sul phi de. -5- [The conbln %?dala are glvén in Tdble 1 bel ow. Table 1
(a) Pidpet n shurce Mield Lsol ati ol et hod Pregguxs| (100°C)
<1%  SDE aGumsphef |¢ pheSSUrienad@UiQgg est | 61510 PRBE/atmofteraé bum n
87% SDE/ at nospheyi ¢ .1 )
pressure (10dPet+r]Q Test 13oERiR Denafured—eg@ressuregilfoc)
SDE/ at rfDSphé‘Frlegt 10 ppm Egg albumin <1% SDE/under vacuum

No.3 (37°C)

Test 100 ppm Gluten 45% SDE/atmospheric

No.4 ) pressure (100°C)

Test 100 ppm BSA 51% SDE/atmospheric

No.5 pressure (100°C)

Test 100 ppm B-lactoglobulin 60% SDE/atmospheric

No.6 pressure (100°C)

Test 1000 ppm B-lactoglobulin + | 80% SDE/atmospheric

No.7 1% cysteine pressure (100°C)

Test 100 ppm B-lactoglobulin 20% SDE/atmospheric

No.8 hydrolysate pressure (100°C)

5

Key: (a) amount of bis(2-furfuryl) disulphide/amount of
protéin source

The results given in Table 1 reveal the fact

10 that the reaction, in aqueous medium vunder hot
conditions, between a polysulphide, such as
bis(2-furfuryl) disulphide, and a protein source

comprising at 1least one sulphydryl group allows the
formation of corresponding thiols, in an advantageous
15 vyield.

Moreover, test No. 3 reveals the fact that if
bis(2-furfuryl) disulphide is reacted with albumin
under vacuum at room temperature, no corresponding
thiol is formed. This makes it possible to confirm the



No. 2 al bum n pressure (100[err]C) Test

.10 ppm Egg al bum n <1% SDE/ under vacuum No. 3
(37[err]C) Test 100 ppm GQuten - g - 45% SDE/ at nospheri ¢
No. 4 pressure (100[err]C) Test

100 ppm B8Act that the 518@sulphkbat nospheidompiexzd in the

pressure (10?1&? F%géb‘]l_'gstpocke Ofggm bg/ert[_ﬂxel act %%I Obmit iﬁ

SDE/ at nosphe re e
(100[err] C) PessiblelOOb ppawoifier rfhe acllogbobwf n pol§eulphBE/ atpospheri c
No. 7 ed n I ( [ r] st
100 ppm [erra'Forracgogl obu go. ]ﬁ’d‘b}t t%f)EF Ig#t‘%?%he(r?ll C gl’s ocaou-l;e
hydrol ysate before the heartrl@gs@tfe theo Foed ]c@;n;@s@aor( &0 arhigh tdte

bi s(2-furf Ur)é&bmﬁ't%' R k&4 D EBEoQEzH&Ot&& NeREUT S8 IS & SHhES wdaren in
Table 1 reveal_ the fact 10 t the reaction, I'n aqueous nedium
under hot c&fded-ons, bet ween a polysulphlde, such as

|bi S(Z-furfuryl)h | di gul wﬂdé& to aml:hrea]?se pﬂ@éeyme]}dsalﬁr&elimgpriitsitih)g i’:lt _
east one sul r t he formation of correspondin iols, in
o advant ageSuSeLPOSTUNE BBy AR % SSETREY - PEREeK o NGRS (fat |
bi s(2-fukf uryﬂll)sudphukiphl ctars'e;anrmacand bl tgratdimi nasnddrl wsacaiedatin oom
tenperature, (RQ.CcoLregponding thiol is formed. This makes it possible to
confirmthe -6- fact that t he di sul phide is conplexed in the
hydr ophobi ¢ pocked formed by the protein. It is thus possible to avoid

_t[]e goss OfregOlYS Uk PFedle oRY tB¥ARURUIVh Apfelid bEMthe! RehdlintPesSi on of
1TSS oaour

O

polysulphide relative to the amount of protein source
15 containing at least one sulphydryl

The reaction yield is calculated as a function
of the amount of polysulphide relative to the amount of
protein source containing at least one sulphydryl.

20 To do this, several reactions are carried out,

' in an aqueous medium under hot conditions, with, in
each test, an increasing amount of bis(2-furfuryl)
disulphide and a constant amount of egg albumin.

The yield for formation of thiol groups is then

25 calculated. This yield is expressed as a molar
percgntage and is calculated on the basis of the amount
of thiol groups which should be formed, i.e. twice the
molar amount of disulphide.

The results are given in Figure 1 below.

30 The x-axis shows the «content in ppm of
disulphide relative to the protein. The left-hand
y-axis gives the yield of thiols relative to the
disulphide: this is represented by the plots. The two
straight-line plots at concentrations of 1000 and

35 10,000 ppm show the amount of unconverted disulphide.
Finally, the triangles on the curve relate to the
right-hand y-axis and represent the amount in ppm of
thiols formed relative to the protein.



S before the heating of the food conposition to which the aromatic mxture
.according to the invention has been added. In order to increase the yield
of thiol, it is also possible to form-agternary conplex conprising a 10
di sul phi de, cysteine and a protein, as illustrated in test No. 7. Test 2:
Effect on the reactipigytrél d ofevdgl smetiat ff{ctpokyadl h«sledegkabi wE to the
anount of protein spurce_l ont ai | east.. 0 ryd Th
reaction yre?ﬁnYEr%%?%uP§t§F %F?i#ﬁé@%nlﬁFotkg % #F%6¥q é?ﬁﬂﬁ hi de
relative to fleeraasest whfenprtcbteerlewlrr of bmst(ar—rfunr@ua'wll)eai;ltstdmélide _
sul phydryl . g mplexe TQ:I'QaO tc}ll?)t | Or?%%‘fﬁrca pBSE‘éE' Oﬁf afr?ecg'{] ek put, in

an aqueous ne m un er Ot con |ncreaS|ng

armount of5 bi sneregsearyﬂhedrsumh@-hme apégﬁgt @rtt WRAnends KyP buni n.

The yield fopphor gaion @fad hiQl graERschs tden 3§su§ﬁﬂ1§&eat ed. Hu s
yield 1is expressed as. a nolar percent a%gﬁa i's_calcul ated on, the

basis of theCaRBarESSf ?H?oFrQPB%ESV\ﬁPEW & &Fhse e £oRERRE (3§ ce the

nol ar amountne{redtﬁunebsdema?heaeeauI if athedi @hteht i B e staediony 30
The x-axis ontent _i.n ppm of disulphide relative to the-

d is 'ﬁhe's ¥ . ! .
protein. The FE’F‘ PhAAS SaxPSTGRI8S the yield of thiols relative to the
di sul philde: this is represented by the plots. The two strai ght-line pl ots

at concentra?bggs gf 1 QQc%Eg 5 4010300 agﬁposgow SO Yl qe L gﬁgpnverted

di sul phi de Inal |y e tri angl es on the curve relate to hand

y-axi s and respésehenshe hesween n B9 of ahbBmaAnf or od r ol BAEERXERE { he
pr ot ei n. polysulphides

15 Egg albumin is reacted, in an agqueous medium
under hot conditions, with different polysulphides and
the vield for formation of thiol is calculated as
described in Test 1.

The combined results are given in Table 2

20 below.
Table 2:
Polysulphide (a) Yield | Method of isolation
Test No.9 bis(2-furfuryl) 10 ppm 87% SDE/atmospheric
& disulphide pressure
Test No.1l0 | bis{3-methyl- 10 ppm 30% SDE/atmospheric
2-buten-1-yl) pressure
disulphide
Test No.1ll | 2-furfurylthiol | 100 ppm | 61% SDE/atmospheric
pressure
Test No.l2 | dimethyl 10 ppm 7% SDE/atmospheric
trisulphide pressure

25 [Key: (a) amount of polysulphide/amount of egg albumin

The results given in Table 2 reveal the fact
that the reaction, in aqueous medium under hot



-7- Figure 1 reveals the fact that the degree of conversion of the

*di sul phide into furfurylthiol formed decreases when the | evel of

bi s(2-furfuryl) disul phide conpl exed i-n 8 he hydrophobi ¢ pocket of the
protein 5 increases. The straight-line plots at 1000 and 10, 000 ppm show
that a fract condditidnsyl pletteens a mailyesuipdriided . anthe tprarsiesscloye t hat

the thiol co ev i en t ng

di sul phi de |s%t°|§%t€rlesg'§1§d gioll(laé 3° & gﬁfghry&#an aqu ouélgné ?uﬁ]{%élder hot
conditions fisemagden Oéggorrersmnﬂnng &hdolsdi fferent pol ysul phides 15

Egg albumin is react glreok@-aN SHUERUS dTRAIAAM HBGER1NARLORAEL! Ofifr Wi L

di fferent po%&ﬁ | phi des, and the yield for. formation of I's cal cul ated
as descri® STe%?aqtl%eb@GWﬁeﬁedar@@&MSél théd@'ve'ﬂm hz'I%‘BJIF@-“-Z\’Qb

Bel O\éVfT?]?|red|2.suR@ka\iﬁkb| pm:% a ﬁatﬁrrés\éﬁglrrlel:ewéé&@grpémgola@tlpéagest No. 9
plrzgsurg Tos P S0 PR (RANT - (FeR8oNan o) skl ot nhesmer o
-buten-1-yl pf corresponding thiasksy eimli aubphicde yleld than in the
ol A L0y, R i RS T pigg o e T
pressurel®5 hee‘:wee@a)a aﬁbmﬂﬂ- @troam.ys%rrmﬂmah@mmlof aéég aalmtwrfhe
results gi Ve%dd}c@@&nﬁrlrsq\ffg’ﬂatE@l{:l%&r{vt'abrohﬁe (TeRRCINPLN.11) | Nrr aqueous
medi um unde%an(ﬁe assumed that this difference in yield is due to
the fact that there is an irreversible reaction (Test
No. 11) between the thiol group and the protein with
15 formation of. disulphides, furfuryl-S-S-proteins, which
are not volatile.

Furthermore, there is no loss in yield during
the reaction between a polysulphide and a protein
source comprising at least one sulphydryl group, since

20 the corresponding thiols are released progressively as
they are formed.

Test 4: Amino acid or peptide as non-volatile source of
sulphur comprising at least one sulphydryl group
25
S Bis(2-furfuryl) disulphide and an amino acid or
a peptide, as non-volatile source of sulphur comprising
at least one sulphydryl group, are reacted together in
an aqueous medium under hot conditions. The ratio by
30 mass of bis(2-furfuryl) disulphide/non-volatile source
of sulphur comprising at least one sulphydryl group is
1/10. The yield for formation of thiol is then
calculated as described in Test 1.
The combined results are given in Table 3
35 below.



-8- conditio

Mor eover, th
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cul ated. as described in Test 1 . ]
that the precursor mixture of flavourings according to

the present invention consisting of a volatile
disulphide, bis(2-furfuryl) disulphide, and of a
sulphur-containing amino acid, cysteine, or of a
peptide containing at 1least one sulphur-containing
amino acid, glutathione, allows the formation of
thiols, during a step of heating in aqueous medium, and
thus generates an aromatic note.

On the other hand, as illustrated by Test No.
16, if the non-volatile source of sulphur is a source
of disulphide bridges, such as cystine, without free
sulphydryl, a negligible yield for formation of thiols
is obtained. The results given in Table 3 furthermore
reveal the fact that the reaction is pH-dependent
since, if cysteine is réacted in distilled water, under
hot conditions, with bis(2-furfuryl) disulphide, as in
Test No. 13, the yield for formation of thiol ranges
between 10 and 59%. On the other hand, if the same
reaction is carried out in water at a pH of 7.6, as in
Test No. 14, a yield for formation of thiols of 87% is
obtained.

Test 5: Formation of natural thiols

The process 1is performed by bioconversion of
disulphides.



The conbined results are given in Table 3 35 bel ow. -9- Table 3: (b)

.Yield pH val ue Test No. 13 cysteine 10- 59% - Test
No. 14 cystei ne 87% - Y¥06-Test No. 15 gl ut at hi one 80%
7.6 Test No. 16 cystine 2. 8% 7.6 Key: (b) non-volatile

source of sul phur cofpaidd nthis, 5a bekelr’'enereastphidsr guspeodpdorirone
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consi sting ebniygafel ati 28 m. dlsulphlde bi s(2-furfuryl)  disul phide,

and of a sul phur-ceplial HikEcAVRRidn §s CHSIdE ol Rir APEP] | £or
containing at | east_one sul phur-containing amnQ acid, gl utat hj one, all ows
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t hus gener at eheddtedBi=1E ,NAlkE adddLike nQideﬁn has"td adfistd | doifddné eghdy Test
No. 16, if th gnon vol atile sour ¢ of_ _sul %hur i ource f.di uI phi de
sty v
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t hi ol ranges1%52gqtwge@eygbyajd@a%hnpn t he ot her hand if the sanme reaction
is carried out in wat at agl—{o as in T%st 4, a vyield for
formation of thiols texry, 1Rcu atlon 'for 144 the formation of

bis{2-furfuryl) disulphide at an optimum yield of 24%
in anaerobic medium and at an optimum yield of 4% in

15 aerobic medium, are obtained.

Natural bis(2-furfuryl) disulphide, thus
prepared over 144 h in anaerobic conditions, is then
reacted, in agqueous medium, under hot conditions, with
egg albumin, so as to produce, in a yield of 60%,

20 2-furfurylthiol isolated using a simultaneous
distillation-extraction machine, SDE, at atmospheric
pressure. |

Example 1
25
Py The flavouring of soluble coffee is carried out
with the precursor mixture of flavourings according to
the invention, so as to develop a very pronounced
grilled note.

30 To do this, the mixture according to the
invention, comprising 100 ppm of bis(2-furfuryl)
disulphide and p-lactoglobulin are reacted, under hot
conditions in 100 ml of water at pH 7.5, with 1.5 g of
soluble coffee.

35 A mixture having a coffee taste with a very
pronounced grilled note is obtained.



obtained. 30 Test 5: Formation of natural thiols The process is perforned
. by bi oconversion of disul phides. - 10 - To do this, a baker's yeast is
suspended in a phosphate buffer at pH-8.gtontaining a cysteine-al dehyde
conjugate at 20 mM This bioconversion is carried out for 48 h, for 5 half
of the prepaEaamphei 2 anaerobi ¢ nedium and, for the other half, in aerobic
medi um so as to conpare the effect of oxygen on the formation of
2-furfurylthiol. The reaction yield is then neasured. The formati on of
2-furfurylthiol is ah Preptysam pixtdref ¢ fewdmingsandsr govderdi um
and at an optjpomsi - 2598 | ohi | I+ KN tipn for
144 h, the PELEM i%n%o%%rse(](% ?‘Etr{%ﬁ?y??ﬁd?g&dgﬁ‘?d?gaté%%&oﬁ? i ?‘rjlui%%yiégl d of
24% i n arfaer BSPEOHBERAREABALL CaROBBt LALAPPABL D of 4% in 15 aerobic

medi um are obtai nedpoNagyr athisbi s42-stabLeYlgrecusist! piBuire dus
prepared over _144 h_ in anaerohic cqonditions, , 1s then reacted, in aqueous
medi um undeflRYPUEIREFt | oFs, IRFFRIegEYal Buring §QQx;HQPpﬁHau5&s'in a
yield of 60%2-20rfdri/lnfudybtubphide wiohat&lbumiti ntn water Si MPH4 aneous
distillation-extraction_ng at_atnospheri.c _pressure. le 1 25

The 11 avour i RECEPEERFDPAHElFPoe OFs EAAVORTIOGE Wit nORRHRAS ot xt ur &
of flavol@i nfseeceoddiind.to the invention, so as to develop a very

pronounced A precursor mixture of flavourings in powder
form is thus obtained, which can readily be used dry,
as a suspension or as a solution, in particular, with
microwaves, such that it develops a very pronounced

15 grilled aromatic note.
Example 3

A roast chicken liquid stock is prepared by
20 adding the mixture according to the invention thereto.
To do this, a precursor mixture of flavourings
as described in Example 2 is prepared and is added to a
stock in a proportion of 0.35% relative to the dry
weight of this stock.
25 A roast chicken 1liquid stock with a very
prongpnced meat note is thus obtained.

Example 4

30 A hamburger is prepared by adding the aromatic
system according to the invention to the minced meat
burger.

To do this, a precursor mixture of flavourings

as described in Example 2 is prepared -and is added to

35 the burger in a proportion of 0.45% relative to the dry
weight of the minced meat burger.

The burger thus prepared is placed on one half

of a bread roll with a filling composed of lettuce,



grilled note. 30 To do this, the mxture according to the
invention, conprising 100 ppm of bis(2-furfuryl) disul phide and
P-1actogl obulin are reacted, under hot-cpmditions in 100 m of water at pH
7.5, with 1.5 g of soluble coffee. 35 A m xture having a coffee
taste with a ¥emgtpesnanseghegrkihed outt eintso obtingeed.then EXBEP R HerA
precursor m X % g rmi repared, which can
readily be usggl?oegléééagyé%éoﬁg%ﬁcggwgiéﬁ% %nn§?§ to foods. To do this,
a stabl e precursor mi&thrBbergeravéshi agvery b@pnednbydnmmamgan& dpm of
bis- (2-furfueihy ebeaknbadgnehtBeatbdMiich qydle precursor mxture
of flavourings thus prepared is.10 freeze- r|e precursor m xt ure of
flavourings in powder formis thus obtained, whi ch can readily be used dry,
as a suspension or as a solution, in particular, with mcrowaves, such that
it devel ops a very pronounced 15 grilled aromatic note. Exanple 3 A roast
chicken liquid stock is prepared by 20 adding the m xture according to the
invention thereto. To do this, a precursor .m xture of flavourings as
described in Exanple 2 is prepared and is added to a stock in a proportion
of 0 .35%relative to the dry weight of this stock. 25 A roast
chicken liquid stock with a very pronounced neat note is thus
obt ai ned. Exanple 4



30 A hanburger is prepared by adding the aronmatic system according
to the invention to the mnced nmeat burger. To do this, a precur sor mxture

of flavourings as described in Exanpl e-21Bs- prepared
the burger in a proportion of 0.45% relative to the g w H
m nced neat b@i;ﬂm81he bur ger thus prepared I's placed on one

bread roll wth a fill 0 opat oes. an

gher ki ns cut |1nto ri nd’ﬂszl&uh%@ Enggco C#r a‘fo‘fﬂln%reaﬁﬁ?’ﬁﬁ:t?glﬁgced on
top. A han‘purglélr wihat a iter ww@m‘ced d‘q;altnmotaa ilmeathing obseémed awnen

heated W th MadMRIRS note dukS to thdl Forhation o?r @RYLIQ!, m xture of
flavourings, characteriized in that 1t generates, during a heating step an

aromatic ndte due to PHEHEERIIFHMS Hrol S1abm 1, charaqiiegimed abzor di ng

to daim1l, chataact @i Zednllsmﬁtbatoft aSO'i)'iﬂlilsillfii’thiteOO'akﬁEU' phl dg afish of a
non- volatlle SQWLG of su ur_¢o i ng at | east, one _su ryl group.
3. M xt ure &tdordi f§YF5ea %grrr;@‘ii 2 CqMPTASInG 16t @gﬁﬁl phi de

is of R(S)[emilpgRydryde grmouphi ch R and R are identical or different and n
is greater than or eqypl.tQe2- Cglitordldl%l\/!‘lét Bh & RECY dé.ng t2O CJl.nalw J.c}hto 3,

i n which the polysulphl els o I oconver si on
10 'the polysulphide is of R-(S)n,-R’ type in whlch R and R’

are identical or different and n is greater than or
equal to 2.
4. Mixture according to Claims 1 to 3, in which
the polysulphide is obtained by biocconversion of a
15 cysteine-aldehyde conjugate using a baker’s yeast.
5. Mixture according to Claims 1 to 4, in which
the non-volatile source of sulphur, which may or may
not be combined with other constituents, is a sulphur-
containing amino acid, a peptide containing at least
20 one sulphur-containing amino acid, a protein containing
at least one sulphur-containing amino acid and/or a
protein hydrolysate containing at 1least one sulphur-
containing amino acid.
6. © Mixture according to Claims 1 to 5, in which
25 the formation of thiol is in a yield of 48-90%, during
a st&p of heating at neutral pH.
7. Mixture according to one of Claims 1 to 6, in
which the non-volatile source of sulphur is one or more
proteins comprising at least one sulphur-containing
30 amino acid, so as to allow the formation of a
hydrophobic pocket which imprisons one or more
polysulphides.
8. Mixture according to Claim 7, characterized in
that it 1is dried so as to obta:.n a stable aromatic
35 powder.
9. Use of the mixture according to one of Claims 1
to 8 in the manufacture of a food composition, so as to
promote the development of a roast or grilled aromatic
note when the food composition is heated.



15 cystelne aldehyde Cﬁ@!{ﬂ te usi ng a baker's yeast. 5. M xture

-according to ﬁ”l“nn n which the non-vol atile source of sul phur,
whi ch may or\ ned with-other constituents, is a sul phur-

cont ai ni ng ami*no ‘acrd, a pepti de containing at |east 20 one

su: pEur cont aioni ng amiseo aaszjdir,dlaxdg/orw @Iaiae Al in Nghéh | €RSt apdRatic

sul phur - cont ai.ni_.ng. ami_ng and/ qr a rotein hydroly cont aj hi ng at
eact one. suPBRIEeC R ke s Prdhf i o8 152565 COR BHINEY,
Cains 1 to %0 ithendnyh waightheff aheatfiood aomposdltiion.in a yield of 48-90%
during a step of heating at neutral pH 7. M xture according to one of

Clains 1 to 6, in which the non-vol atile source of sul phur is one or nore
proteins conprising at |east one sul phur-containing 30 amno acid, so

as to allow the formation of a hydrophobic pocket which i mprisons
one or nore polysul phides. 8. M xture according to Caim?7,
characterized in that it is dried so as to obtain a stable aromatic 35
powder. 9. Use of the m xture according to one of Clainms 1 to 8 in the
manuf acture of a food conposition, so as to pronote the devel opnent of a
roast or grilled aromatic note when the food conposition is heated. 10.

Use according to aim9, in which the aromatic mxture is added in a
proportion of 0.07-0.50%relative to the dry wei ght of the food
conposi tion.



