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FlaVour extract The present inveng
vours 5 for [A&Ri ng food

extraction of flavours, and to t.reTf'USeS'ﬁETtHﬁBEEN
conpositions. The extraction of fll-avouREPLACEDhe prdsence of polar solvents
i s known. 10 The extraction of ne or 115 S using water as a polar
sol vent is pamliasihar lextremtn. The flavour extract i sol ated by nmeans of
this type of extraction contains flavours but also non-volatile conpounds
which are inportant to the taste. 15 Thus, US 3957745 describes a process
for the preparBhe @rasent Mnvantd et FalaMAF £9 @ WHAAPSE SRR &&%f sul phur,
i pha: Dy dr oxy G o bony| oo 21 phar. 20 eporycar b

: - rbonyl, a beta-epoxycarbon or an al pha- 20 epoxycar bonyl
in the prefend®BMaking ocﬁrﬁ;"40 ShtiY®ent, at a tenperature of
Gﬁ-ZgP[err]C and a pressure of 1 to 100 atm so as to produce flavours and
t he avours e then s t r | ' .

filtration. T &ee %’&a’f/ao?ﬁtlr)%&gro?péa]i%%ﬁt%r#g%u% ]'Eéo?érr%éd{ %/@;5%% fl avour

- note or the tasiloegita ¥sdethgwmduct. It is further known to use CJerr] to
ex;;act ?plces and herbs or to isolate flavours of oil, fats, fruits or
coffee, for exanple. 30 Thus, US 3477856_describes a process for the

i sol ation 6 VRIS IFebAurat ik 9% §1ghy {Jle%"%r%s‘é%’rﬂ:%sw??ﬁm%l‘? a

I Ih qui d COE err ]pcﬂﬁ:d;] aélill.xﬁéhtt si®epdt @sl orly Kridkin . | The ef havass eexteradthe
phase contai nin e fl.avours is separated 35 fr [ it juice
or essence pha’s%%tue%@&faerﬁ]°€oﬁ?]a? n%’@’%no% hélj}gil'%) cg%%g?s %Eeahi%%l/aporat ed

so as to isol aiavours but also non-volatile compounds which are

important to the taste.

15 _
Thus, US 3957745 describes a process for the preparation of
a mixture of flavours in which a source of sulphur, i.e.
inorganic sulphur and/or an amino acid, reacts with an
alpha-hydroxycarbonyl, a beta-epoxycarbonyl or an alpha-

- 20 epoxycarbonyl in the pfesence of at least one polar

solvent, at a temperature of 65-200°C and a pressure of 1 to
100 atm, so as to produce flavours and the flavours are
then separated from the residue, particularly by
filtration. These -flavours are particularly used to modify

25 the flavour note or the taste of a food product.

It is further known to use CO3 to extract spices and herbs
or to isQlate flavours of oil, fats, fruits 6r coffee, for
example.

30
Thus, US 3477856 describes a process for the isolation of
volatile flaﬁours from fruit juices or essences in which a
liquid COz extraction is performed on a fruit juice or
essence, the phase containing the flavours is separated

35 from the residual fruit juice or essence-phase.and the CO2
contained in this phase is then evaporated so as to isolate
a liquid extract containing volatile fruit flavours.

This Sheet Has Been Relilaced

MU




a‘liquid extract containing volatile fruit flavours. 2 Further, US
4328255 describes a process for the extraction of a coffee oil containing
flavours in a stable form in which a supercritical CJerr] extraction is
performed on roasted coffee at no less than 80 atmand at a tenperature 5
greater than 31.3[err]C. The object of the resent invention is to propose
a sinple and rapid process enabling volatile flavours to be extracted. In
addi tion, theFurtdess cdBRs$s desrxribespre parcessy £ori siieh gkteRgetion

D e P e o oo e o The br e

: 3 e extraction o avaqurs ,accordi ng to the present
i nvention, a W4 & SUBFTGTHEE3s Con ST % J‘Isez?ﬁr,%' ﬁ?&cjf’é’e 01I‘O

sul phur, a reddasted ugdifes gtharpiaiss o BOd aand anst et, a lhiempeEnatmre | s
heated at 50-180[err]C for 30 min to 5 h, this mxture is subjected to a

C err] colnt @redkstedthan @%i-# Extraction at 70-350 bar and a separation is
then perforned on the COerr] 20 |loaded with flavours, so as to obtain a

liquid flavour extract. Hereafter in the descr,ipti,on, the expressiaon
"phosphat e cofpwuPI&FY 1ohEhes RS eV Sy %&%,Prlﬂpﬁ%c?s@]asﬁé“% or
a pol yphosphatsd Irapadtligdctasd ereadlinlg ivolidtel lde Srdvatiren, td e expr essi on

"extraction yield" w]l us t.o ref ' : l%ﬂgﬂ ty of
flavour ext racﬁxqﬁ%eﬁ%‘db‘%{tc Cfcﬁltﬁgor{'o ﬁ%%ee%%fsegsgérﬁéﬁ%leﬁélietﬁ o0 the
quantity afo stardseny rindentoshas idin@drantagamehenalilong vemat the
Process aCCO“%&Héentrated flavours to be obtained.

To this end, in the process for the extractidn of flavours

according to the present invention, a mixture is prepared
15 containing, at least, a source of sulphur, a reducing

sugar, a phosphate compound and water, this mixture is

heated at 50-180°C for 30 min to 5 h, this mixture is
subjected to a COz counter-current liquid extraction at
70-350 bar and a separation is then performed on the CO2

20 loaded with flavours, so as to obtain a liquid flavour
extract.

Hereafter in the description, the expression "phosphate
compound®" will be used to refer to phosphate, biphosphate
25 or a polyphosphate.

In addition, hereafter in the'description, the expression

"extraction yieid" will be used to refer to the ratio of

the quantity of flavour extract obtained according to the
30 present invention to the quantity of starting mixture.

Surprisingly, it has been found that the process according
to the present invention allows volatile flavours to be
extracted simply and rapidly.

35



to fhe present-invention allows volatile flavours to be extracted sinply
and rapidly. 35 3 For this purpose, then, a mxture is prepared
containing, at least, a source of sul phur, a reducing sugar, a phosphate
.compound and water. A m xture may be prepared containing, at |east, 1-30%
of. a source of sul phur, 1-30%5 of a reduciang sugar, 1-15% of a phosphate
conmpound and 25-55% of water, for exanple. A mXxture nay be prepared

cont ai ni ng gl gbat bhdsepuepsetei, nehenhi annhetand/ ds prepgaadccentphuingt or

exanple, as th urge | plau LXt yr : red containin
gl ucose and/ O‘ngsl}.%g%g: orsg(élfg%ppg, EE%B\P e'rgdgglgﬁélgéggPsa%S %\ m xt.ure rrgy
be prepared cphosbhatg soppovypdasadcyapstnd® PAKELER| BAYYPPNPE¥ERAYEay as

to maintain thgnpHiafinkheali 1LULe ah -ao%abeadboheteeet 4ulphu?,i ncBosive.
Phosphat e, _bi phosphate™qr a Bglﬁ%phos hate_is tplxeg%e&%re used as .t he
phosphat e SonPéuid FeRR ARF At ph&s'gﬁ%t gfi 2 pheFRratey CoFPRYRE aPf <
mxture is thos-bgat od aated, 1&reexhfipller 30 min to 5 h so as to carry out
a Maillard reaction, i.e. so as to make the reducing function of the sugar
react with the am ne 25 function of the source of sul phur or of another
conpound cont & mécktiuret haynbet prepared: kensadndadotlytashiongee SYRSEimgve

an ani ne f UncihQ i HUTINA/BPINRAYENE BN RS GRS chliples Biaiche

conmpound, for "exanple as to carry out e Maillard reaction. The
phosphat e 1@onseurgec Of FHEPUT t he

A mixture may be prepared containing glucose and/or xylose,
for example, as the reducing sugar. '

15 A mixture may be prepared containing a phosphate compound,
particularly in such a way as to maintain the pH of the
mixture at a value of between 4.5-7.5 inclusive. Phosphate,
biphosphate or a polyphosphate is therefore used as the
phosphate compound. An ammonium phosphate is preferably

20 used.

This mixture is thus heated at 50-180°C for 30 min to 5 h so

as to carry out a Maillard reaction, i.e. so as to make the
reducing function of the sugar react with the amine

25 function of the source of sulphur or of another compound
contained in the mixture. If the source of sulphur does not
have an amine function, ammonium phosphate may be used as
the phosphate compound, for example, so as to carry out the
Maillard reaction. The phosphate compound contained in the

30 mixture acts as a catalyst during this reaction, in
addition to its buffer capacity. In this way the flavours
of the mixture are developed. This step may be performed
with agitation, particularly in a double casing reactor
such as that marketed by Schmizo A.G., Luzerner Strasse 27,

35 CH-4665 Zofingen, so as to obtain a homogeneous reaction,
for example.



30 mxture acts as a catalyst during thi's reaction, in addition to its
buffer capacity. In this way the flavours of the m xture are devel oped.
This step nay be perforned with agitation, particularly in a double casing
reactor such as that marketed by Schm zo A G, Luzerner Strasse 27, 35

CH 4665 Zofingen, so as to obtain a honbgeneous reaction, for exanple. 4
A CJerr] counter-current liquid extraction is then perforned on this

m xture at 70A’351§D3baroun'ﬂms-mmm -logrurigh texbrtacdditaro ri srebhere mﬁqyﬂmsh in

an extractor, #él'ﬂ:ltﬁféﬂ # Gfa-ts@b Bl Actifly bt dig-dixture is
fed|n5throu eto t he col um and the CJerr| |sfedinthr8 h

t he bottom of et&?é-’aaﬂltﬂﬁ\ mah b Ragfirmethd ¥ |3y GREGRACO RIE X9
extract may pard 'aPchﬂ.rdmh t@:a/ﬁd&ck AGE Gl gl the ttﬁlecﬁnﬁd‘a)enr@tﬂﬂda iai which

the 10 t t d 40350
porf ormed G (REGHSR (8 ARG T8 ST te i 1o G oo 12b AT

pr esent proceaﬂqe theer Hanh erf]tma)wﬁhtmcurfmte:tampﬂlej extractlon may be 15
performed on the mxture at 20-31[err]C so as to reinforce the sul phurous

flavour note of the flavour extract, for exanple. The counter-current
liquid extractThen fkavdws netre il the fIavorr mes@te WY PR eWgety (e 20

In a second pfﬂﬁé&%@é@f@i "o Othéh@e SEpSEre the W@ rdhe CO,

counter-current quid extractjon er f orned nlxture at a

t enper at urld gr‘&%@elf‘f%%%’ﬁteﬂ’]@ﬁoe*feé ﬁtbofﬁg %’I@ b3 i%xanple. The
count er - cur r efgerfSithet el rieted imixtwrd hus carri ed out in the presence of
super-critical CJerr].

Thus, in a first preferred embodiment of the present
process, the COz counter-current liquid extraction may be
15 performed on the mixture at 20-31°C so as to reinforce the

sulphurous flavour note of the flavour extract, for
example. The counter-current liquid extraction is thus
carried out in the presence of liquid CO3.

20 In a second preferred embodiment of the process, the COz
counter-current liquid extraction may be performed on the

mixture at a temperature greater than 31°C and less than

100°C, for example. The counter-current liquid extraction is

thus carried out in the presence of super-critical CO3.

25
5-20 kg of COz/kg of mixture may be used to perform the
counter-current liquid extraction, for example. The
extraction yield may be increased by increasing the
quantity of COy/kg of mixture, for example.

30 '

An extraction fesidue on the one hand and, on the other
hand, the COz loaded with flavours, which leaves at the top
of the extractor column and which is then passed into the
separator, are then recovered.

35
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25 5-20 kg of CJerr]/kg of mixture may be used to performthe .
counter-current liquid extraction, for exanple. The extraction yield may be
i ncreased by increasing the quantity of CJerr]/kg of m xture, for exanple.
30 An extraction residue on the one hand and, on the other hand, the
Cderr] loaded with flavours, which | eaves @at the top of the extractor
colum and which is then passed into the separator, are then recovered. 35

A separation i2s seEparasdcorsedhen pierfogmed: Pl s8¢e§On Lieatiesd iHtd so as to

obtain a |iquigd il AN 3G obbiih SEAAIGRLIOE 1ERLURE eRRa@tTEdHiR a
separator in which the tenperature of the nmediumis |owered tQ ngyent
tenperature 5SARATAtEqs &&uRe Herfermedyiitm® SPARALET B é[’tt'\}ﬁ?h NS less

thzlmt 40 barI S@ ApratiedIE e sridikin ilsy lefveree foaamirientn tempe@dtene]
an 0 enaple a

iquid flavour tract t e .i sql faor e e. 10 The
liquid flavouP™kt tprﬁ‘ﬁf%lr@otogr%{? r%flﬁlg" di Ceié)%}c?%%éi st%pf)—’loﬁ'taa,rmseuc flas
mal t odextrin dress sthect0 dmmsa @sobitaineduse fohe aeluddlidst ofhthee form

of a powder, fgQr | ' R4, ¢ refRyiar ex
Chime 15 Finéﬁ'g, rue’%Eé%ﬁﬁéﬁggf%%pgfﬁé%%§%%%Q%ﬁg%%#ﬁ%gﬁfﬁgﬁ?ﬂﬁg§:

particul arly B® Pfedsvatsd £a5 £%F3WHStep and the separation step. The
Cderr] may be reconpressed and reintroduced into the 20 extractor for

anot her extraction,, for,exa . |t K ' A i
still contdd nghe r]J.iquid arIPoluer elx raa{jc ! tt'l-Puns otbrkealerz(eté at't{:a%} Ye rfrs:!eddjedn V&“ ch
support, such as maltodextrin or a starch, so as to obtain

the flavour extract in the form of a powder, for example.

The SFF 5860 éxtraction unit, marketed by Separex Chimie

15 Fine, 5, rue Jean Monod-BP 9, F-54520 Champigneulles, may
particularly be used for the extraction step and the
separation step.

The CO3 may be recompressed and reintroduced into the
20 extractor for another extraction, for_exampie.

In addition, the extraction residue, which still.cohtains
about 20% original flavours, as well as reaction products
such as the phosphate compound and the colouring compounds

25 which are not volatile, may be recovered, for example. This
extraction residue may particularly be mixed with salt, soy
sauce and/or yeast extract. This mixture may then be dried
with a drying support, such as maltodextrin, so as to
obtain a flavouring powder, for example.

30
The present invention also provides the flavour extract
obtained according to the process and its use for the
preparation of a food composition. Indeed, the flavour
extract made in this way, in liquid or dried form, may

35 advantageously be used for the preparation of a food
composition, for example. It may particularly be used for



about 20% original flavours, as well as reaction products such as the .
phosphat e tconpound and the col ouri ng conpounds 25 which are not volatile,
may be recovered, for exanple. This extraction residue nmay particularly be
m xed with salt, soy sauce and/or yeast extract. This m xture may then be
dried with a drying support, such as maltodextrin, so as to obtain a
flavouri ng powder, for exanple. 30 The present invention also provides the
fl avour extratheobtrepazatacvordi rgoked: Hdspescessugnd Prssgoekpopot BE to
preparation OhodiEofneapPeshils sbRdeedor! Beapauour extract mde in this
way, in liqui rorm may 35 advantageously be used for the
preparation of a food conposition, for exanple. It may particularly be used
for 6 the mhep@&atce@e gbrc eblkedxtiralzeions aic €3 avbustoakd sheaslovoudify

their flav for _exa rocess_for._th r n | avours
and the fl VOEF §a§§Fr§EF? gg@@k& nghgopfﬁgeﬁfeég %tgéén?%%nagﬁgg %é?r bed
in nore detalhnbmomeadetaﬁltbQ'mnwmﬁrﬁhtheeamalwenowl Tretpebedowagdhear e

gi ven by wei ght... SOLBRr Wi 10n156st otheRlilsaction yield
as a functionB%chﬁggg uantity of Sf#% %%ﬁe tghpe%a?urg ang%the pressure
during the cogpesif ‘rent liquid extraction step 5 sanples of flavour

extract are prepared, obtained by 15 inplenenting the process according to

the present invention, The cqnditi,o of the_ counter rrent Uld

extracti ofOst &gSked-iy EXTEF LR a&§¥§ % %ﬁﬁf Q% g5 quan ity of
CO2, the temperature and the pressure during the counter-
current liquid extraction step

5 samples of flavour extract are prepared, obtained by

15 implementing the process according to the present
invention. The conditions of the counter-current liquid
_extraction step are varied (the quantity of CO2, the
temperature'and the pressure) for the preparation of these
5 samples, and their extraction yield is then compared.

20
For this purpose, a mixture is prepared containing 8.37%
cysteine, 8.37% thiamine, 1.90% xylose, 20.29% glucose,
10.38% diammonium phosphate, 2.15% onion extract, 1.32%
sodium hydroxide and 47.36% water.

25

This mixture is heated at 100°C for 4 h so as to carry out
the Maillard reaction between the reducing function of the
xylose and the glucose and the amine function of the
thiamine, the cysteine and the diammonium phosphate and

30 thus to develop the flavours of the mixture.

A COz counter-current liquid extraction is then performed

in a column extractor in which the mixture is fed in

through the top of the column and the COz is féd in through
35 the bottom of the column. | :

For the different tests performed, the temperature and

pressure conditions and the quantity of CO2 used during



tenperature and the pressure) for the preparation of these 5 sanples, and
their extraction yield is then conpared. 20 For this purpose, a mxture is
prepared containing 8.37% cysteine, 8.37%thiamne, 1.90% xyl ose, 20.29%
gl ucose, 10. 38% di ammoni um phosphate, 2.15% oni on extract, 1.32% sodi um
hydroxi de and 47.36% water. 25 This m xture 7s heated at 100[err]C for 4 h
so as to carry out the Miillard reaction between the reducing function of
t he xyl ose and tiis o(COz oseuRker t tlervefhel iguid | extvacthentarenindicaged in
cysteine and t hpy i @nfopé Yy, phosphate and 30 thus to develop the flavours
of the mxture. A CJerr|] counter-current liquid extraction is then
performed in a colum extractor in which the mxture is fed in through the

tOP of tEe coLunﬁg??dzth@aﬁéaeWi&hi?léed%fg,thbunhléﬁvébeabothentoﬁ bvhe
c . r nt.test r
colum, o Ance iUl LeLeak. 55! 5 Papher TECunlhcc LETELal aa B PESERH Eo o

count er - currentsépamadient incai separatondscatedtonrdmbire theéeCop. affieto

CJerr] |oaded f@&faééaﬂg&;%aqgﬁgpflégaﬂfseﬁﬁrége.t?@r°£h§s bhfp&2LT aghkon

colum, is then recovere u gected to.a separation In_a separafor so
as to renove theobadplifyanf thei Ebaueurenhin| thei 02| 4Fotedegedaby. For

this purpose, tigwepiaki théyrohpbhathtavonr thenekbeabkbertd astempueatuby
| owering the tenperature in the extractor to a tenperature 10 | ess than or

equal to 20f@rrlesanthanvweri aguahetpr 283G rand olewering the pressure to a
pressure of less than 40 bar.

The removed CQO; is recompressed and reintroduced into the
extractor for another extraction.

15 _
The flavour extract is dried using maltodextrin as the
drying support.

For each test performed, the extraction yield-is calculated
20 by calculating the % of flavour extract isclated in
relation to the quantity of starting mixture used.

The results of the different tests performed are shown in
Table I below.

25
Table I
extraction yield
(%)
tests | pressure (bar) |temperature (°C) a b c
1 100 75 | 2.75 {4.90 | 7.25
2 70 20 1.15 |2.05 | 2.70
3 140 40 1.90 |[3.90 | 5.40
4 280 77 5.15 |8.65 |11.90
5 280 20 1.55 | 2.65 | 3.75




pressure of |ess than 40 bar. The renoved CJéerr] is reconpressed and
treintroduced into the extractor for another extraction. 15 The fl avour
extract is dried using naltodextrin as the drying support. For each test
performed, the extraction yield is calculated 20 by cal cul ating the % of
flavour extract isolated in relation to thegquantity of starting m xture
used. The results of the different tests perforned are shown in Table I
bel ow. 25 Tablkey: e)racts duwy yWoal/kg W tdstcmirepr essure (bar) tenperature

([err]C) a M 10 gcglcoz/kglgc}f mixtyre 75

2.75 4.90 7.25 2 , 1.15 2.05
2.70 3 140 (c) 15 kg Cfip/kg of mixture 1 90 3.90 5.40 4
280 77 5.15 8.65 11.90 5 . 280

r2n'0xt ure (bpP 16'1'1?9 réﬁ‘é‘?ttﬂ /%3385':6@% )72:t59lfrt§ ?Ejkg%g&? éaeglgl;]%/tk k%;tr 1%/1,{%[9“?1; 5
TEe ;FZ\%L fso{eéidge??;ﬂoestﬁdﬁcgtaﬂ gite tfimvicants tiEabetiterextreacts gregted of
o ol B SRS L SR Sy Gl ko oariagieed
observed out, an increase in the extraction yield is observed
depending on whether 5, 10 or 15 kg CO2/kg of mixture was
10 used during the counter-current liquid extraction on the
mixture. '
In addition, the results of these tests highlight the fact
that the extraction yield of the flavours is also better
when the counter-current liquid extraction is performed on
15 the mixture at elevated temperature. Indeed, tests 1, 3 and
4 give better yield results. For these tests, a counter-
current liquid extraction was performed on the mixture with
super-critical COj3.
The results of these tests also show that the flavour
20 extraction yield is better when a COz counter-current
liquid extraction is performed on the mixture under high
pressure. |
Finally, the fact that the density of the CO2 has no
influence on the extraction yield of the flavours is
25 highlighted.

Thus the extraction yield of the flavours is better when

the CO; counter-current liquid extraction is performed on

the mixture at elevated temperature, under high pressure
30 and in the presence of a significant quantity of CO3.

Test 2: Sensory evaluation of the flavour extract
A sensory evaluation is carried out on samples -containing a

35 flavour extract obtained by implementing the process
according to the present invention.



dependi ng on whether 5, 10 or 15 kg CJerr]/ky of mixture was 10 used
during the counter-current liquid extraction on the mxture. |In addition,
the results of these tests highlight the fact that the extraction yield of
the flavours is also better when the counter-current liquid extracti-on is
performed on 15 the m xture at el evated tenperature. Indeed, tests 1, 3 and
4 give better yield results. For these tests, a counter- current liquid
extraction was Erm:rft(h:ime@urpddee i flaveur telxts:lapms @riet iprepa®gderdr] . The
resul ts of the ahol SA P g%ﬁté;% HY AR Aaivedit del d 1 S

nt extr cti

better when a er counter-curr on 1s perfornmed on the

mi xt ure under Muping e Rreasanion qf|~. l?’eff@c 5 et raRt- Stefs QPR he
Cd err] has no du¥dditnas fiid e dtadn qras Wt fbraded e fdkﬁé/w:ﬁ:ufe 2%s

hi ghl i ght ed._ Thus th, t t | d th fI tt h
gl gt od Thhs U e LR ) ol Gl LR haous Jo delieiogiend e
el evat ed t enpenatdgre, d:Lﬁiﬂafertu glenpexsshurme :ﬁhdarpressuﬂae qnm;he:m;ms;f The

si gnificant quq:ntrﬁevaﬁ ﬁ%qa%{d] reduire co?al%ahse@flaéﬂé)fb Upd At férﬁv&sﬂ

extract A sensory Ton 1s carried out on sanples cont al Ing a
f1 avour extracttl'cﬁﬁ%uﬁeejcﬂ?;anléemerﬁhW tire 'Ttﬁrbic,ﬁesTsI RS ng to the
present invention. 9 For this purpose 5 flavour extracts are prepared

in accordance with.the process of t resent, |nvent|o ri t he
preparati ort®f I AW E,@F¢ghen a{“%‘g% ¥mixing 0. g/1 ot"ddh 'Bferact

made in this way per litre of hot water, also containing
2 g/l salt and 1 g/1 MSG. '

At the same time, a reference sample is made by adding
15 4 g/l of the mixture, as described in test 1, per litre of
hot water, also containing 2 g/l salt and 1 g/l monosodium

glutamate.

These 5 samples, together with the reference sample, are
20 then tasted by 5 taste testers so as to describe and

compare their flavour note.

The sensory evaluation of these 5 samples and that of the
reference sample are shown in Table II below.
25



current liquid extraction is performed on the mixture, as 5 described in
test 1, in the presence of 15 kg of CJerr] and under different tenperature
and pressure conditions. The tenperature and pressure conditions for the
preparation of these 5 extracts are shown in Table Il below. 10 5 sanples
are then made by mxing 0.2 g/l of each exifPact nmade in this way per litre
of hot water, also containing 2 g/l salt and 1 g/I MSG At the sane tine, a
ref erence sanfrblesIdade by adding 15 4 g/l of the mixture, as described in
test 1, per litre of hot water, also containing 2.g/l salt and 1 g/|

nonosodi um gl utanate  These 5 sanples taogether with the ref.
are 20 then tpsamglly 5 tjaektrdesSien scomdisidms describe and pélpaoert hete
flavour note.| The sensor evaiuan(ﬂb Tebe 5—sanptes and | hat of the
reference sanple are shoWPT¥FEFEEF e ‘Tr)oe | vemperature) (Feble| 11 sanple
extraction condi flavoyr note pressure (bp :
tenperature ( ?Ef%fgreference ' : tﬁitﬁuglﬁggié
bitter, sul phe——taste—] 100 75— P Feat
2 7@ 10020 75 meat, sul phufmeaste 3
ﬁggt 2 v 70 meat 20 28U meat, sulgﬁur
taste
3 140 40 meat
280 77 meat
5 280 20 : meat, sulphur
taste

The sensory evaluation enables the fact that the 5 samples
5 made in this way have a good meat flavour to be
highlighted.
In addition, this evaluation highlights the fact that, when
the counter-current liquid extraction is carried out at low
temperature, i.e. with the aid of liquid COz, a flavour
10 extract having a sulphurous flavour note is isolated.

Test 3: Evaluation of the extraction yield with the aid of
flavour indicators

15 A sample of flavour extract, obtained by implementing the
process according to the present invention, is prepared. To
make this sample, a CO; counter-current liquid extraction
is performed on the starting mixture at a pressure of 280

bar, a temperature of 77°C and in the presence of 15 kg of
20 CO3.

The extraction yield is evaluated with the aid of flavour
indicators. For this.purpose, the concentration of 3
flavour indicators is measured in the starting mixture and
25 in the flavour extract: 2,5-dimethyl-4-hydroxy-3(2H) -
furanone, acetic acid and sulphurol, having similar



5- 280 20 . *  nmeat, sul phur taste The .
sensory eval uation enables the fact that the 5 sanples 5 nmade in this way
have a good neat flavour to be highlighted. In addition, this evaluation
highlights the fact that, when the counter-current liquid extraction is
cayried out at low tenperature, i.e. with gahe aid of liquid CJerr], a
flavour 10 extract having a sul phurous flavour note is isolated. Test 3:
Eval uati on of ahemisalr poaperbiies @ng teh simd lan pelamidyo ko itheiscadr $hes A

sanpl e of 1l aygyle L3l 1akfan 0 RiaAS ?bd#?ﬂrﬁ?@&d%&i% AHOGeES AR Ng

to the present 1nvention, 1S prepare make this sanple, a CJerr]
counter-curre@Xinafifi-d extraction is performed on the starting mxture at a
pressure of 280 bar, a tenperature of 77[err]C and in the presence of 15 kg

of 20 CJerr]. .The extraction yield is.evaluajed wth the aid of flavour

i ndi cat ors.> For'& rﬁcglﬁﬁﬂtﬁ?stel,or{r?g &S5ite raacﬁ'a%rf‘so\rﬁefeﬁtmd‘\%lc?aar i ndi cators is
measured in tlesmeticed Iy Xairey die 238261 rendymatdr kit mastketed by

2, 5-di met hyl - 4; miglr S (&FQ Uf a  pLetd ' é’;\rg:hs&%sq‘hu;r Olgghavi ng
simlar ch;hm ca lq'Q/eor?'per |ﬁehsélg¢1’dr&a¥133m 'aril%io arilqty to those ‘of the other
rel evant fl av®@atkreywspunds contained in the flavour extract. 5 The

concentration of acetic acid is determ ned enzymatically using the 148261

enzymatic kit marketed by Bogehri nger nnhej 6343, Industrie Strasse
7 >(/3H- Roti& e Bhre concentyration o] sul'\ébhuroei ’mthchh is 'a &egra&atlon

product of thiamine, is determined by gas phase
chromatography.

Finally the concentration of 2,5-dimethyl-4-hydroxy-3(2H)-

15 furanone is determined by marking with an isotope, Ci13, by
the method described by Sen et al. (Sen et al., Lebensm
Wiss Technol 24: 364-369, 1991).

The concentration values of the 3 flavour indicators in the

20 starting mixture and in the flavour extract, as well ‘as the
extraction yields of these 3 flavour indicators, are shown
in Table III below.

Table III

25
flavour concentration in concentration in extraction
indicator | starting mixture | flavour extract yield (%)
(mg/kg) _ (mg/kg)
a 76 308 48
b 470 2800 71
12400 , 7300 70

key: (a) 2,5-dimethyl-4-hydroxy-3(2H)-£furanone
(b) acetic acid -
(¢} sulphurol
30



10 The concentration of sul phurol, which is a"degradation product of

thiam ne, is determ ned by gas phase chromat ography. Finally the
concentration of 2,5-dinethyl-4-hydroxy-3(2H) - 15 furanone is determ ned by
marking with an isotope, C[err], by the nethod described by Sen et al. (Sen
et. al., Lebensm Wss Technol 24: 364-369, 19P4). The concentration val ues
of the 3 flavour indicators in the 20 starting mxture and in the flavour
extract, as wel Thasrebelest showhohanyTablle &IIthiéghlightatber faati ehabrshe

are shown in Tabhgvblhik Qﬁh?@htgﬁglﬁekél 23 fgéﬂouéxtracﬁéacﬁﬁéﬁaﬁhén in

concentration in~  extraction I ndicator startlng m xture .flavour extract
yleld (% (ny/ kgxtraction progcggskgpcarding to the pygsent invention wgg
8 b

1m§i@mented In add2898n, the fact is highlE€ghted that &2480

7300 dr ox apgne (b)
acetic acid ?c)tgﬁlﬁﬁﬂgéV é@lgr)féaYﬁngesHF¥§hsﬁﬁ%ﬂvFﬁyngggaFP#Eh?éhlight
. the fact that tbgtikhetoby dididdfletioner arei extzatiedxduzdngdtihken t he
~extraction proc r e t [ d. »l 8.
addi tion, the fSEETEE AP ﬁh?%h?déﬁﬁhgé £60) pERrRRL, RAvACILHR SfReLe. 218
whi ch are very dnmﬁtbwﬂr4r@y roxy-3 (2H) -furanone, whlch 1s a highly polar
flavour, has also been extracted. An extraction yield value
10 of 48% is obtained for this flavour indicator. It is
therfore assumed that this flavour was probably partially
decomposed during the extraction process according to the

present invention.

15 The following examples are given as an illustration of an
industrial use, in the foodstuffs sector, of the flavour
_extracts according to the present invention. In the
examples below, the percentages are given by weight unless
otherwise indicated.

20
Example 1

A beef stock is prepared using a flavour extract obtained
by implementing the process according to the present
25 invention.

For this purpose, a mixture is prepared containing 8.37%

cysteine, 8.37% thiamine, 1.90% xylose, 20.29% glucose,

10.38% diammonium phosphate, 2.15% onion extract, 1.32%
30 sodium hydroxide and 47.36% water.

This mixture is heated to 100°C for 4h so as to carry out
the Maillard reaction between the reducing function of the
xylose and the glucose, and the amine function of the

35 thiamine, the cysteine and the diammonium phosphate and to
develop the flavours of the mixture in this way.



extract by distillation, are extracted during‘the extraction according ta
t.he present invention. |Indeed, 2,5- dinethyl-4-hydroxy-3(2H)-furanone,
which is a highly polar flavour, has al so been extracted. An extraction
yield value 10 of 48%is obtained for this flavour indicator. It is
therfore assuned that this flavour was prohably partially deconposed during
t he extraction process according to the present invention. 15 The foll ow ng
fexaglrpl efs]c are @i \@op asowliteért4eistrearit dnigqiidiresxtchrstt¥oialisisshen rpetformed
oodstuffs sector, o VO "’Iw{iﬁ&r L 0g: L PrEsEN
I nvention. In ]trgea%x%}%]lt%csé%% o]%V\&/Ei ﬁ{eéﬁg%%een agelgfé;?leé Sfl(%/&;ﬁlrgy wel r% the

unl ess ot her witep i ofli the cektractHemptelumn anrdfthe dide i &8 pfedake EREFYEP a

br evant 25 | v B S D O o o
. i's purpose, a_njxture is_prepared containin
8. 37% cyst & ndept s h’r%n‘?}i‘%,g’ieg?)‘@)ﬁﬁﬂ%s:’es, k3. OECS? 55%,ti@%@)%urg

di ammoni um phqgphpgy 2al 3o N eX %80 ba32% 30 sodi um hydroxi de and

47.36% wat er . is mxture i's heated to 100[err]C for 4h so as to carry out
the Maillard reaction between the reducing function of the xylose and the

gl ucose, and tfﬁ?]%geléé@&ai@ﬂtﬂffw@o@és;hdnaﬂwelew@scaﬁt@h@e;@@dog he
di ammoni um phosphate and to devel op the fl avours of t%e qéxt re in this
way. 13 A CPRre¥tr_ChieR-Cov®at 18 theR cXEFAReTeR 7R ﬁghjﬁ%?? rad

10 separation in a separator so as to remove the CO2 and
isolate the liquid flavour extract. For this purpose the
solubility of the flavours in the CO2 is reduced by
lowering the temperature to a temperature less than or

equal to 20°C and the pressure to a pressure of less than 40

15 bar in the extractor.

The extraction and the separation are performed in an SFF
. 5860 extraction unit, marketed by Separex Chimie Fine,
F-54250 Champigneulles.

20 '
The COz which has been removed is recompressed and
reintroduced into the extractor for another extraction.

: The flavour extract is dried, using maltodextrin as the
25 drying support.

At the same time a composition is prepared containing 373 g
maltodextrin, 190 g salt, 100 g yeast extract, 90 g
dextrose, 80 g starch, 65 g beef fat, 36 g sugar, 5 g

30 caramel colour, 2.5 g onions, 2 g citric acid, 1 g pepper,
0.5 g garlic, 0.5 g thyme and 0.5 g marjoram.

0.8 g of the flavour extract, 1.2 g salt and 19 g of this
composition are then added to 1 1 of hot water.
35 |



in an extractor, in which the mixture is fed i'n through the top of the
extraction: colum and the CJerr] is fed in through the bottom of the
extraction colum. This extraction is 5 perfornmed in the presence of 15 kg
of COerr] at a tenperature of 77[err]C and a pressure of 280 bar. The
Cderr] loaded with flavours, which |eaves ajgthe top of the extraction
colum, is then recovered and subjected to 10 separation in a separator so

as to re{nﬁve tlhab%@_ﬁst@'ﬁ:éh]ga{ldsi f&lqbat fatiBebl ﬁﬂkﬂn Iayi)g_r oEXi:lc"iléCbgm esithba
pur pose the sol ubili 0 L avoyrs i err] is reduced by

| onering the teff r&rérg FBEE ﬂ@ﬁﬁe&aﬁu?g Fggsw? &h-or equal to 20[err]C
and the pressure to a pressure of [ess than 40 15 bar in the extractor. The
mar kot ed by Sepiis, TUpvoRx B8’ BEPERBCRRRE R pFppased WXLRUERCY M
whi ch has beBn f£aavouy Pxtracsnpb&aisgdaky ABPAEMEBLABY LHEoPKRESER! ract or

for another extpaebr@ing’he thavpwesextr dakentiBhl €8, thehngomphi-adewithn as

the 25 drying support. the sane tinme a conposition is prepared
cont ai ni ng 373 gﬁ&l?Sd@%FrFﬁfefgﬁcﬁ SLPEK-100 g yeast extract, 90 g

dextrose, 80 g starch, 65 g beef- fat, 36 g sugar, 5 g 30 caranel col our,

2.5 g onions, 2 ci_trd Isd, p |kC . ynme and
0.5 ¢ narjoraang?8S%°8% 9%8gfVé&gu?§§X?9§8§P§1g5935§§|Pagng %8&8 of this
conposi t i onl@r eprosoungedd beefl flaypurowhezeas. the reference stock has a

very weak meat flavour.
Example 2

15 A chicken stock is prepared using a flavour extract
obtained by implementing the process according to the
present invention.

For this purpose, a flavour extract is prepared as
20 described in Example 1.

At the same time, a composition is prepared containing

378 g maltodextrin, 190 g salt, 100 g yeast extract, 91 g

dextrose, 80 g starch, 65 g chicken fat, 36 g sugar, 0.5 g
25 caramel colour, 2.5 g turmeric, 2 g citric acid, 1 g

peppef, 0.5 g garlic, 0.5 g rosemary and 0.5 g ginger.

0.8 g of the flavour extract, 19 g of this composition and
1.2 g salt are then added to 1 1 of hot water.

30 '
A reference stock is also prepared from 1 1 of hot water
into which 19 g of the composition and 1.2 g salt are

mixed.

35 The flavour note of the chicken stock prepared with the
flavour extract obtained by implementing the process



14 A reference-is also nmade by mxing 19 g of *the conposition and 1.2 g
salt into 1 1 of hot water. The flavour note of the beef stock prepared
with the 5 flavour extract obtained by inplenenting the process according
td the present invention is then conpared with that of the reference stock.
The stock nade with the flavour extract hassa very 10 pronounced beef

fl avour whereas the reference stock has a very weak. neat flavour. Exanple 2
15 A chi cken stecokdizgptep&hedpresegtaihiventioneisr sbenobrapazdédbyith

i fipl ement i ng pPL@C e present invention. For this

pur pose, a f|gg%&rBSX??%C§%?E&%Pg%a%ggk§S 20 described in Exanple 1. At the
sane tinme, a conposition is prepared containing 378 g mal todextrin, 190 g
sal't, 100 9 y@ﬁ% s@&:kaﬁlhde%vl@hd%hhg FIavohe @x&&ﬁb‘thha@?agv@iiycgen fat, 36
g sugar, cara rneric itric aci

pepper, O. § ggﬁﬁppugce %@geﬁégyog%dw%egeasgpﬁﬁe%eggrgng off SO P%ﬁbour
extract, 19 gaoElahbﬂrchpmamgldntaﬂe Yezegbianceate thet addedritkeh.l of
hot water. 30 A reference stock is al so prepared from1l 1 of hot water into
which 19 g of the conmposition and 1.2 g salt are m xed. 35 The flavour note
of the chicken stock prepared with the flavour extract obtained by

i npl ementing the process



15 according to the pﬁm(m I-nv ntlon |s then corrpared with that of the

rref erence stock. The llﬂ! fl avour extract has a very 5
pronounced chi cken fl reference stock has a flavour

bearing little resenbl ance to that of chi cken. 16 Cains 1. Process for
the extraction of flavours in which: - a mbsture is prepared containing, at
|l east, a source of 5 sulphur, a reducing sugar, a phosphate conmpound and
water, - thisd¥iadmge is heated at 50-180[err]C for 30 min to 5 h, - this.
m xture is subjected to a CJerr] counter-current |iquid extraction at

70- 350 bar, - aration is then erforned on_t he C%}Hr] | oaded with 10
fl avours, so &s t Qﬂﬁ§ﬂrF9¥IFQﬁu%F && rH@vour fccording to
claim1, fl n va eh n&t.:tﬁuﬁelhfs |pa:em(rjae¢m etzbrmrttrmrfy ng\t ateats-.ta,ﬁta S#Mé &f a
source o 1-30% of . a reducin /60 a osp

conpound a%u Liﬁg% Sttt S B AN a’cc erfor?g}’kt 1% alnfﬁ#‘ Cfr?rgét wca?{:e[rwe

m xture cont ai-ng il g tngitfthORE, 1§M§ééiié@ atl BEM g CcaEdrons 0aminN@bgsNhe

sul phur as the squrce of sul phur. . Process_according to claim1, in
whi ch 5-20 kg “ofthéd &¥Xhues ofs rﬁ%lﬁ“éz%ﬁ Fusefio RIS FHEFent liquid
count er - cur r extpddtaisd ot Ab-FH0 Baeess according to claim 1, in which
the 002 counter-, currenle {484 < G 38 Afnds RS 'HIEb LS Pfed g © &

10 flavours, so as to obtain a liquid flavour extract.

2. Procese according to claim 1, in which a mixture is

prepared containing, at least, 1-30% of a source of

sulphur, 1-30% of a reducing sugar, 1-15% of a phosphate
15 compound and 25-55% water.

3. Process according to claim 1, in which the mixture
contains glutathione, cysteine, thiamine and/or an
inorganic sulphur as the source of sulphur.

20 '
4. Process according to claim 1, in which 5-20 kg of COz/kg
of mixture are used to perform the counter-current
extraction. |

25 5. Process according to claim 1, in which the CO3 counter-
current liquid extraction is performed on the mixture at

20-31°C.

6. Process according to claim 1, in which a COs counter-
30 current liquid extraction is performed on the mixture at a

temperature greater than 31°C and less than 100°C.

7. Process according to claim 1, in which the liquid
flavour extract is dried so as to obtain a powdered flavour

35 extract.



20-31[err]C. 6: Process according to claim1, in which a CJerr] counter-
30 current liquid extr d on the mxture at a tenperature
greater than 31[err]C aﬁmugm;"nllﬁﬂmmlrérr]c 7. Process according to
claim1l, in which the liguid fl avous extract is dried so as to obtain a
powdered flavour 35 extract. 17 8. Flavour7extract obtained by

i npl enmenting the process according to one of clains 1 to 7. 9. Use of a

fl avour extract8acBbadony emtrhatnoBtabdnedhbySippiteuenting theapfoocdss

composition.  ,.cording to one of claims .1 to 7.

9. Use of a flavour extract according to claim 8 for the
5 preparation of a food composition.



