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WD 2004/ 091316 PCT/ EP2003/ 014702 1 A PROCESS FOR THE

ENZYMATI C PREPARATI ON OF VANI LLA FLAVOR The present
wonvewywiane rel ates to a novel process for the PCI/EP2003/014702

preparation of wvanilla flavor. Vanilla flavor is the

result of a balanced m xture of organic substances,

cont ai ned i n the bean of _an orchld Vanllla
A IPRO FOR A ERARAFHON OF VANILLA
van|II|n i's forned startlng fron1 its glucosylated
Eg&i&!lgor (glucovanillin) during maturation of the

beans follow ng natural enzymatic hydrolysis by the

enzymes present in the bean. Conventional processes

f or ‘tihe presemcinventioh redatick Itbra novel peoddserfef dhe preparation of
curing period, which requires long tinmes (one to five
vaniltdhHavadependi ng on 10 the harvesting site), a

nunber of time-prolonged quality controls and is

deepManallé ékaved ibyhe hesudhof adratemteal mixtwde ifmrganissubstances,
consequence, this involves marked variability in the
contraned imthebeamdf paorchid, Vosdlloplamigolani | i n

content. Therefore this process is very expensive

f r onMone partiesiariyl the maiapesmpouss varsHin, 46 fotined|stansing from

process alternative to traditional curing, which 15
ﬂ@ogbmsxsylatﬁdt precursast hghcopanillin) sinring| mabireting gf ethe beans
beans with hydrol ase _enzynmes (cellul ases, pectinases,
gwmwaaggynmn@mc hydralysis hisythey@mzygn@mre%@bm the bean.

planttlssues t hus pronpting the extractiogn, of th

act i @@nVﬁQFléaahmocemﬂ for the gxblagipRPL v lin Hﬁ@éﬂe therefore a
Slucovanlllln into vanillin., The reseg; |nven£ 3

Hngeeried Which sequires long Limes (e te divomenthsodepending on

|IIaextra whi.ch consists_in s ctin
R hpTiest lgge%ﬁb%gﬂgﬁhﬁ‘a isrtsohted GuiHeROMFolS and is deeply

afégtﬂ%fi o BT o BABITE. LB 3R lpdaig this involves
B riaiabdl i b d prf Andlp il i OF B3 k@fintin content.
&Er?iis ; ” Wﬁﬁbﬁgsesls%evge& %%penswel% et?le n trlall stan%pomt

EP 0 555 466 discloses a process alternative to traditional curing, which
consists in the treatment of the suitably ground green beans with hydrolase
enzymes (cellulases, pectinases, p-glucosydase) which act both by lysing the
bean planttissues, thus promoting the extraction of the active ingredient, while
hydrolyzing the released glucovanillin into vanillin.

The present invention relates to a process for the preparation of a
vanilla extract, which consists in subjecting the vanilla green beans to a
combined treatment of extraction and subsequent enzymatic lysis of the
resulting extract with an enzyme system with high overall lytic activity.

According to the invention, the process is free from the restrictions of
the industrial processes known at present, both in terms of time (months-long

incubation) and environment and at the same time provides a vanillin-enriched

CONFIRMATION COPY
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25 incubation) and environnment and at the sane tine
provides a vanillin-enriched CONFI RVATI ON COPY WO

waQoesId16 PCT/ EP2003/ 014702 2 product in hPgQIVEP2003/014702

yi el ds. The process of the invegtion involves

therefore remarkable advantageS in terns of easiness,
shortness, reproducibility and vyields conpared with
prédudtnowrhighoyesldes Thkherpeerseof tife tihventiomninvotves therefore
conprises the following steps: 5 a) accel erated

r¢metkable astvanbagasetmdermy afxeasivessonshofrindgse, wepnodadibility and
beans followed by treatnment with an enzymatic system

ytadds apmipaged svithuiheskenewid piee¢sses| ul ase activities; c)
purification of the products to obtain a

vani Thempresesscoleihe inyarben camprises thpdoHeweng steped

brownji ng of the beans, step a), consists in freezing

t he abré@?ﬁ@@é@ébmwnm@ﬁ&qﬁ%% anging from-10 to

-30C and subsequently thaw ng at tenperatures ranging,
fronb2 exirgetion el heihrowaedsbeansifellamed byr tgptmemt with an
for the time necessary to . attain the desjred

t enper afBFENapsystem rantaiing ellulaseyand hempeadlulasgactivities;
days. 15 Alternatively, the accel erated hrowning oi_ )
the BraRytificeligna)o clhe goadids 1o s fmng t FanyHeeepriched
beans by soaking themfor 3 mnutes in water, at
terrperaf’%‘i‘l%@tl?aéggi ng from60 to 65C, and subsequently

B S ey SRR S B, AR o
S DEanS G ST AES GRnEu e 0atd ol O
di t the b . d it o . e
R of Iat et Rs T L OBt 20 JArE G e Terably 26 4G, shielding
80% VvV, f bl f 40, .t 0%, v/. t . .
o tent; GROBe AR bt arhi e 3 kg Bimperptrg, ppich time
frmmc to 7OCg V\got? extraction_ti mes from70 to 100

Uit E%r.lgelshféo ‘éu t %ysextract is then evaporated to

a to%}{erﬁg{i{,&%’ otfhea%%éle;’aﬁeaob@ot{gfffngz%% the beans, step a), can

consist in scalding the green beans by soaking them for 3 minutes in water, at

E{ll’i({ osrl?bsequently

temperatures ranging from 60° to 65°C, and subsequently incubating them at
temperatures ranging from 15° to 45°C, more preferably at 30°C, for the time
necessary to develop a brown coloration, usually ranging from 0.5 to 7 days.

The extraction is carried out directly on the brown, ground beans, with
water-ethanol solutions at concentration from 20 to 80% v/v, preferably from
40 to 60% v/v, at temperatures from room temperature to 80°C, preferably
from 60°C to 70°C, with extraction times from 70 to 100 minutes. The
resulting extract is then evaporated to a total solids of about 35 to about 25%
w/w. The concentrate is then diluted with water to a total solids ranging from
5 to 20% w/w and subjected to the enzymatic treatment.

The enzymatic system used according to the invention is characterized

by marked cellulase activity, ranging from 2000 to 6000 IU/g, preferably from



10

15

20

25

25 ww. The concentrate is then diluted with water to
a total solids ranging from 5 to 20% w w and
weuhj4moixad to the enzymatic treatnment. The enzpautEP2003/014702
system used according to the inyention is
characterized by marked cel | ul dse activity, ranging
from 2000 to 6000 | U g, preferably from WD 2004/ 091316
3600/ 16P3006/ 1/4{ G ost3 Bf@ﬁ@alily 5PAOODUIY/g.nPHiEs enzymatic system
preferably of 4000 |Wg. This enzymatic system
dififédsefiont rioe theymes yiesl ¢hted priok hert pfwiichaate (Oftdnchlised in
are often used in conplex mxtures of different
cd mirtires ofi differeivigpat) inl ith ihighert overayl, Iyelvi adtivity, which
allows the use of very |ow concentrations, even 0.1 -
allo@%the useeoff vaghloveabncénteatides svelt0.$ - 6.3%6 douthiceftesh bean,
an advantage, not only as far as industrial
of elass.bilhig \is anndowsiedlyaram adwartaged,ndiubnbt si3 far ashendustrial
reproduci bility of the resulting product. The
feastlyibiy i and gosts e coheamnedy dnitl dlsa foanthee repnodnetbikityt of the
in a non- sterile environnent, in a thernostated tank
resqpliipgedoduidth a stirrer (e.g. an 10 anchor stirrer)
with continuous, mld stirring or in a static
condiThe oenzyonatié tljsisntoe refease vandlinr camche Theiedanttiigna non-
is carried out at tenperatures ranging from 25C to
sBoite gurvaranmadnty ifirotheomstetesloGnk equippeidnwithaagstiger (e.g. an
from20 to 72 hours, preferably from24 to 40 hours. )
apghemsfinier)ovvitBnegniinugusy neidd |stireisg orait ptatjc gpndition, or with
.2000- 6000 U g, equivalent to 0.05=0.4%on the fresh
intgrmitient, stirsingy diher egsiclion. is-pugeg qu aldgaperaseprprging from
the m xture can range from3.5 to 5.5, preferabl
267ertrHA°6, prefusablyr gﬁﬁi 3Pnattp P Carfone tpairaBEiEe %9m 20to 72
TLC or HPLC and is carried out until an appreciab) e
hpyes qusterahln homyed 1ed0 howmsodahamqunt gsergane wih cellulase
purjfication

aBiiviy | P B- 4900 R orauivalPhh dRe B0 D faen by fresh material,
DRFEEHIF s 50 eeds R0c- R EbAVG TG CHArAREE Trom 3.5 to
SeS.chfederabla fiegh e f. GHivaians oBperien, 1) BF monttoted by TLC or
HPLC and is carried out until an appreciable increase in the desired
components is observed.

The purification (step b) finally involves the purification of the soft
aqueous extract by treatment with hydroethanolic solutions of different
alcoholic degrees or with a 50% v/v hydroethanolic solution, obtained by
diluting the enzymatically treated extract with ethanol, operating at
temperatures ranging from room temperature to 50°C. The obtained
hydroethanolic fractions are combined and concentrated under vacuum, at
temperatures not above + 45°C, to obtain a thick aqueous concentrate.

The resulting product can be further purified using small volumes of

concentrated ethanol.

More concentrated and purified products can be obtained by means of
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tenperatures ranging fromroomtenperature to 50C. The
obt ai ned hydroethanolic fractions are conbi ned and
woamaatyiat ed under vacuum at 25 tenperat ur eBCIEP2003/014702
above + 45C, to obtain a thick aqueous concentrate.
The resul ting product can be f uftt her purified using
smal |l volunes of concentrated ethanol. Mre
fiprohere plut El @i o draimichtss dsyoto disc egtraatiohs withaictied Byetate or
means of WO 2004/ 091316 PCT/ EP2003/ 014702 4 further
rgplacémentsi withtalestiotanixduresuch as extractions with
ethyl acetate or replacenents with al cohol m xtures.
The Fhalamilgsisfoftthe int¢remedidicasteps tamdsofitlie dinal lproduct for the
final product for the wvanillin contents can be
vanillih ednoerits loyn beCazridd it Gy BLTLADBHPIYS. s i s
suitably carried out using Silica Gl 60F254 pl ates
(Mer TK)C omlalyesid isystimbly 8&rdibd colitonsingr SilicardbélanOF254 plates
UV detection at 254 nm subsequent reaction with
(Meack), vduGSsystemi: 81 :dfmeidovofiosml £ ahethadbhyUhatdetection at 254
anmmoni um nol ybdate tetrahydrate, concentrated sulfuric
nagi ¢pbseyhenpbsmctiani ovitof redctivieatiss ufckriumi sichenium  sulfate
light. 10 HPLC anal ysis can be suitably perforned
dilyidvgtez anbmenituh impekybdapBtatiadhydrates sbnaerirgtzd sukfwric acid) and
m) 5 inn, in 0.3%H3P04/acetonitrile 95:5- 10:90
obsereatiograddhe ands uoden visibleilightX 254 nm run tine 55
mn._The determnation of the total solids of the )
i nt el appalyaisd e thee suitabdy pedotmedcasing Zorbax Eclipse
conveniently carried_out by incubating aliquots of the
XI3Bs@hpI®sofymas (3¢h Xat-6rmok T 118y lmggi%dﬂ ’Oy/acetonitrile 95:5-
Al ternatively, a_noisture analyzer (for exanple;
18:34 Epearsgiadirnt, fimpodmbimingk Z34aum, s timeyS § pain.
anal ysis., tenperature at + 105C; th ercent total
sol | ﬁéeo@etﬁﬁ‘al@m@ et ithe fotal, splidy o%vvﬁ@nméenm ates| aad of the

fioRl PR iRl £ Blo CRNTEERLY AT ISEL Uk S 19CHRRGBEAIIGuOTS of the
sglg?)leosgi% é{rﬁ%tgéf%r{ggéﬁéféﬁ)gg%oﬁg&rsb Alfernative g? gtmggsuli;e’ analyzer
(for example: Sartorius model MA100) can be used, setting the analysis
temperature at + 105°C; the percent total solids of the sample is determined
when a weight loss lower than 1 mg/60 seconds is recorded.

The quality of the extract is evaluated from both the organoleptic and
instrumental standpoint by measurement of L*, a*, b¥*, YIE313 coordinates
(CIELAB coordinates) according to USP26/NF20<1061>. CIELAB color
coordinates of the final product can be suitably determined with a colorimeter
(for example: HunterLLab model ColorFlex). The color of the final product is
determined on dilutions at 5.0% w/w of total solids, using 50% v/v ethanol as
diluent.

The final product obtainable according to the process of the invention

has a content in vanillin of 4.2 - 8.5 g per kg of starting green beans, and

superior organoleptic characteristics than the products obtainable with the
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(Cl ELAB coordi nates) according to USP26/ NF20<1061>.

Cl ELAB col or coordi nates of the final product can be
weuabdabidicdet erm ned with a colorineter (for egampk@®3/014702

Hunt er Lab nodel Col orFl ex). The col or of the final

product is determ ned on dil ut idons at 5. 0% w w of

total solids, using 50%v/v ethanol as 25 diluent.

mé¢t@otls dalth® peidy Gt 0bt ai nabl e according to the process
of the invention has a content in vanillin of 4.2 -

8.5 Theehprécessf ostihet im@ntiopens Hi¢laBtratedndn StHaedr detail in the
organol eptic characteristics than the products
folibaiinglekempléd) t he WO 2004/ 091316 PCT/ EP2003/ 014702
5 nmethods of the prior art. The process of the
i nvelXAMPEEil |l ustrated in greater detail in the
follow ng exanples. EXAMPLE 1 5 1) Extraction The
greel) ®xtractior frozen at -20C, brought and kept for 7
days at a tenperature of 4C (browned beans; 139 kg,
havi Athelgke® béans\Vaei frbzen aG-2QYS) Heowwid dhdlRéptwfor 7 days at a
Vanillin contents), then ground through a 4.5 mm grid
temgetaadedfi 4°G@ (rowaledt beansth&3 9l legyt haeingr i1al 9%sw/w Vanillin
exhaustively extracted 10 with 50% v/v ethanol. The
Glucesidexanrdn 6t i3 Wiv Abanillén contents Y, them gxovodtthodughos%.5 mm
v/v ethanol cal cul ated on basis of the beans noisture
&ﬁwaedtlogéb@dn Bpescoligy. Ibetplanbmwtarial FOexhawstively extracted
al coholic degree solution (i.e. 124 liters). The
vt Séaeviv ethanabt Thadirgt extrariios)is anaerlpérdtdrwetdiu @l tamount of

a volunme of 50% v/v ethanol (expressed in liters)
9é8(u iwwaledlranal sal¢idated ernbasis qfﬁéedxe@us] N QISEHHE cmtent (about 80%
material (expressed in kg) (i.e. 139 liters),
ve/xtr ag tp grbtpn @aﬁQ%ew/Vo@%om)ha degsap evokittior (be. JliédlterS) The
and wwth a contact tine of 90 mnutes. The resultin
sHhsraenh grdractiopsr Gotadlye8) are Rﬁ‘éfﬂr@%ﬁdah‘ﬁﬂt @n&@mm%t(%dm% viv
under vacuum at .+ _ _30C to obfain a thick soft
et ntexpressedeink diters)osqyivaleat o & iveeighiunic thg ground plant

material (expressed in kg) (i.e. 139 liters). Each extraction is carried out at a

temperature of +70°C and with a contact time of 90 minutes. The resulting
hydroethanolic percolates are pooled and concentrated under vacuum at +
30°C to obtain a thick soft concentrate (36 kg, 27% w/w total solids) which is
stabilized by addition of ethanol to obtain a 20% v/v alcoholic degree (%
calculated on the water content) and stored at + 4°C until usage for the
biotransformation.

2) Enzymatic transformation

Before the biotransformation, the ethanol present is removed from the
intermediate concentrate by means of two replacements with water. The
resulting concentrate is diluted with water to obtain a 10% total solids
solution. The solution is added with the enzyme Cellulosin AC40 (HBI
Enzymes Inc.), in an amount of approx. 0.2% w/w on the ground plant

material. The bioconversion (95 liters of reaction mixture in 250 liters reactor)
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stabilized by addition of ethanol to obtain a 20%v/v

al coholic degree (% 20 cal cul ated on the water
woanmidmaidic and stored at + 4C until usage for tRET/EP2003/014702

bi otransformation. 2) Enzymatic transfornmation Before

t he biotransformation, the etharbl present is renoved

fromthe internediate concentrate by neans of two

i§ eplide® BRptas M HYC Yot @8- hdlie untfer rrﬁﬁulétirﬁ@{gc A®ENESBpRtion of
is diluted with water to obtain a 10% total solids

thelttdrdseormdtien s e b §esforadsl ednvéiithated cuedsry ¥8cuum at + 30°C
Cellulosin AC40 (HBI ©~ Enzynes Inc.), in an anount of

andputabiliZed e wldition éhethghol(RD%!aRton i ®atdl preddit), to obtain
bi oconversion (95 liters of reaction mxture in 250

d ddferssideaot a9)k R0V A/ 109 dBA fesPdild. EP2003/ 014702 6 is
carried out at + 40C for 48 hours under mld stirring.

Af t ed) Depheitiom of the transformation, the

suspension is concentrated under vacuumat + 30C and

st abiThez2@dy/vaddtdr-ethand]l eddcemdtaté 20 Hiluted enitht B8% v/v ethanol
wat er present), to obtain a soft residue of 29 kg

tod obtath 4 K% nwv rethanle waber3ylcbhplisahitoon e b26€d vonv the water
wat er - et hanol concentrate is diluted with 95% v/ v

preseartpl The adibitedi mistubO 36 Wept atriten odtirvangeat & 46HG1 for about an
solution (% based on the water present). The dil uted

heiux thea ledt ke pettignateroom tempeiptete andifinallyr fikboagk The filtration
hour, then left to settle at roomtenperature and )
residaks yare i taken arh witke water raadi bombgenwsiddaies 45%Ct dideted with
up with water and honogeni zed at + 45C, diluted wth
esharnloto ta)%0viw falcatiddshdepreedagdeleftia seitle ovewdght @t room
overni ght at room tenperature. The water-al cohol

temipgratore.i ‘The ubaistnadentiol solvtiendd. subsequentdy filtered. The water-
al coholic solutions are conbined and concentrated

aleriwlis axlutiras are teomplingdueadofoncagrtgdt wnder vacuum at a
obtai ning a thick aqueous concentrate. Keeping 15 )
teapgtatatecd ad SFGagatibhwhtaining asthick jaqgeowssppeentrate. Keeping
et hanol is added until honpbgeneity and anyway until .
teEpertHEe 2t T rdd Gl avhynder §BgHRE, 7500 | Ywefthanol 1s added until

homogeneity and anyway until reaching a final alcoholic degre¢ not lower
than 20% v/v.

The process yielded 6.29 g of Vanillin per kg of processed plant
material, corresponding to 93.7% of total Vanillin calculated for the plant
material (6.72 g per kg of plant material, as sum of free Vanilllin and
glucoside bound Vanillin).

EXAMPLE 2

1) Extraction

The green beans (198.6 g, with 1.12% w/w Glucoside Vanillin and
0.05% w/w Vanillin contents) are soaked for 3 minutes in water pre-heated to
+ 60°C. After scalding, the beans are incubated at + 30°C for 5 days, during
which the plant material grows dark brown. After completion of the

incubation the observed weight loss is 16%. The browned beans (166.7 g) are
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than 20% v/v. The process yielded 6.29 g of Vanillin
per kg of processed plant nmaterial, corresponding to

wo20i¥ptiict otal Vanillin cal culated for the pl 2OT/EP2®3/014702
material (6.72 g per kg of plant. material, as sum of
free Vanilllin and gl ucoside bdund Vani || i n). EXAVPLE

2 1) Extraction The green beans (198.6 g, with 1.12%
gebun & atjnsiedeoVsuvol ¥/valastiblic Be S Bbtdive Y adiding E47 ml of 95%

contents) are soaked for 3 mnutes in water pre-heated

W ethalffl§.andf pRicedCial gilrgtinghackerppsrcdgor NTHBApIAA: Material is
+ 30C for 5 days, during ich the plant materi al

eghaustividy kextraued with e50% 0wl €dhiagb1.0550 hel of 0k ad/ivogthanol is
t he observed weight loss is 16% The browned beans

usd®6for ghclar extyfRtzi04t61A1316).PERCEP2RI3EAAA 7132 carried out at a
ground, adjusted to 50% v/v al coholic degree (obtained

tag@ermguiet 6t 70PCOMAA withh ceinb@stofineaotl 100aggauies. The resulting
heati ng jacket percolator. The plant material is
hexdh@alsohokt ypereolates ade wionkbinedo aid cenbemiwhted5tAded vatuum at
50% v/v ethanol is wused for each extraction (totally

194 5° Eamholetain a¢hichrsafs comsenteade ¢33 . 1ag, 36.8% enpetotdlusodids).

of + 70C and with contact tinme of 100 m nutes. The

r esul2) iEmgyrhgticdransforimatigeer col at es are conbi ned and
concentrated under vacuumat + 45C, to obtain a thick

sof t Thenusuiting eofigenitaly, is3dilutedwivitht stader sotil dbtainiyg a 20%
Enzymatic transformati on The resulting concentrate is

vefiw dotedl selids sedudonubel sodbtien ris reglded2@ith the enzymot@éllulosin
solids solution. The solution is added with the enzynme

A4 (HBYi Enzywses Ipen) irEan yameeuntnef jppiox. &2 %nwiwt othe ground
approx. 0.2% w w on the ground _plant material. The
phadcoataiali diei kioganyerspoist carried AWy brd07€ fyur2 hours under

under, mld stirring. 3) Depuration
mild stirring.

3) Depuration

After completion of the transformation, the reaction is quenched by
addition of 95% v/v ethanol in such an amount as to adjust the alcoholic
degree to 50% v/v. The extract is concentrated under vacuum at +45°C for
about one hour, to obtain a thick soft residue. 26.9 g of extract with 33.9%
w/w total solids are obtained.

The process yielded 5.06 g of Vanillin per kg of processed plant
material, corresponding to 85.5% of total Vanillin calculated for the plant
material (5.92 g per kg of plant material, as sum of free Vanilllin and
glucoside bound Vanillin).

EXAMPLE 3

1) Extraction
The frozen green beans (2117 g, with 1.19% w/w Vanillin Glucoside
and 0.10% w/w Vanillin content) are kept for 0.5 days at a temperature of

+ 4°C. After completion of the incubation, during which the plant material
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15 After conpletion of the transformation, the
reaction is quenched by addition of 95% v/v ethanol
wonoeweisian amount as to adjust the al coholic PAemPe®3/014702
to 50%v/v. The extract is concentrated under vacuum
at +45C for about one hour, to%btain a thick soft
residue. 26.9 g of extract with 33.9% w w total
thow dadagvab i aiknBEbwr OthEhsbsetvek seiyheldtgds 7.6%. T browned
Vanillin per kg of processed plant nmaterial,
brans €3006 ¢) age LeodRd &%oa%htaoét 3l muagtid, Iaﬁdé@'vﬁﬂh 4860 ml of 95%
for the plant material (5.92 g per kg of plant
wintedhidra] anasplaged ¢f af gereoMaod 4t tdom adwpeedtufsitteplant material
bound Vanillin). EXAMPLE 3 25 1) Extraction The
i$ rextractagt €on S0earisules ] terg thevifirst TxtiA%iohwisVesliddtedt The plant
A ucoside and 0.10% ww Vanillin content) are kept
mhaverial Ssdeylsawtively esgiercagdireithf 50% 4Cv éftiagbl. The subsequent
conpl etion of the incubation, during which the plant
extitaetions (61a21304)) 0OAt3 torrRAT/oEP200R/ A1¢dhiEne SHft 58¥6 endethanol
grows dark brown, the observed weight loss is 7.6%
(Therebsalvieditergaequivaliat ty) the eveightinaf the @ugiiné plaft material
mm grid, added with 1800 ml of 95% v/v ethanol and
(pxpreesed nnakger @a. al oliteas).r Hanht extpectadmris. cdiréedploarit at room
material 1is extracted for 80 mnutes, then the first
temperatticomwitls acedrtect tthe THE0pmamutes. Fhearesaltirigs hydroalcoholic
exhaustlvel y extracted with 50% v/v ethanol. The
odateseare pededaand oascqnimted lundsy vacouonat tred5S YUt to obtain a
vvlth a volume of 50% v/v ethanol iex ressed in
thickesod} C@Qﬁﬂmm’félﬁ%f & PRS%avigntotal sehds)gr ound pl ant
mat er.i al expressedlnk) (i.e. 2 liters). Each
ext r 2 Bwpymatigdrangeraatiecn room tenperature with a
contact tine of 80 mnutes. The resulting
hydr daecErsulting ronsentsateatse diluted wﬁné@a@hdo obtam a 20% wiw

concentrat& under vacuum at + 45C, to obtain
teigd solignsefition-e hpgslyions sddedt withhtha ewmas@elllﬂpsm AC40

(Eﬁﬁyga%/r%ets rI%E fl%r gr? talnf(x)(g]unt of approx. 0.2% w/w on the ground plant
material. The bioconversion is carried out at + 50°C for 47 hours under mild
stirring. After completion of the transformation, the reaction is quenched by
addition of 95% v/v ethanol in such an amount as to adjust the alcoholic
degree to 50% v/v (the volume added, expressed in ml, is equivalent to 0.89
times the weight of the reaction mixture, expressed in g).

3) Depuration

The diluted mixture is kept under stirring at + 45°C for about an hour,
then left to settle at room temperature and finally filtered. The filtration
residues are taken up with water and homogenized at + 45°C, diluted with
ethanol to 60% v/v alcoholic degree and left to settle overnight at room
temperature. Finally the hydroalcoholic solution is filtered through paper
filter. The hydroalcoholic solutions are combined and concentrated under

vacuum at a temperature of + 45°C until obtaining a thick aqueous
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The resulting concentrate is diluted wwth water to

obtain a 20% ww total solids solution. The sol ution
wo0mddexiewi t h the enzynme Cellul osin ACA0 15 PEBIEP2003/014702

Enzynmes Inc.) in an anount of approx. 0.2% w w on the

ground plant material. The biocénversion is carried

out at + 50C for 47 hours under mld stirring. After
c6R8aItRitE O Kéa‘piﬁ% aehiptRefu®s nat oms°C hend aalek Otirrhg, 95% w/w

gquenched by “addition of 95% v/v ethanol in such an

et tis adde® wadilUsdmbpeneityc ohd lang wayegheE atfn A0cylolic degree
(the volune added, expressed in m, is equivalent to

not &Bver2thani 708% ke wei ght of the reaction m xture,

expressed in g). 3) Depuration The diluted m xture is

kept Thedprocdsk I vieldedit6.45 4% Cof Wamiblont pan kigowf, prddessed plant
left to settle at roomtenperature and finally
nidtbtiel, esbrrddporiding reat V210% refs tatab sV anifin adedeulatednifonh the plant
wat er and honogeni zed at + 45C, diluted with 25
nedtbeabl(8t9% GD%er/ kgabf gflahi anategiabe aanshihedf free s€anilHin and
overnight at room tenperature. Finally the

ghyatrsodd botmod iVandBin)t i on is filtered through paper

filter. The hydroal coholic solutions are conbi ned and
concEXAMPBIIE Ynder vacuum at a tenperature of + 45C

until obtaining a thick aqueous WO 2004/ 091316

PCT/ EpPFXA84&XidiI02 9 concentrate. Keeping tenperature

at + 45C and under stirring, 95%ww ethanol is added
unt i Thegrege rbeiany aze dreaepwaty-20R8€i (358 kgnwithal 38foM/ev Vanillin
degree not |ower than 20%v/v. The process yiel ded ]
@Hugsside andvani0%i w/weY aniglinfcontents s gaeupd dhrough a 4.5 mm grid

material, corresponding to 72.0% of total Vanillin
avdipdatest wda percalhtorpThsteronad @lantl mpgred iy egbaustyvady extracted
plant material, as sumof free Vanilllin and

vty $8$h d&v sharolabhe Ifirgh exexpiion gs Farnipd myt withj gn apgount of
ﬁ/&%%ﬁﬁqmﬁa&?cﬁ;&g (r)l(]?zb%.gisa(t)f ihzeolg:ea(gssx%a%eglr’ cggtégt %ép%%ggg. 80%
w/w) to obtain a 50% v/v alcoholic degree solution (i.e. 311 liters). The
subsequent extractions (totally 8) are carried out with a volume of 50% v/v
ethanol (expressed in liters) equivalent to the weight of the ground plant
material (expressed in kg) (i.e. 350 liters). Each extraction is carried out at a
temperature of + 70°C and with a contact time of 90 minutes. The resulting
water-alcoholic percolates are combined and concentrated under vacuum at +
30°C, to obtain a thick soft residue (92.5 kg, 26.3% w/w total solids) which is
stabilized by addition of ethanol to obtain a 20% v/v alcoholic degree (%
calculated on the water present) and stored at + 4°C until usage for the
bioconversion.

2) Enzymatic transformation

Before the biotransformation, the ethanol present is removed from the

intermediate concentrate by means of two substitutions with water. The

resulting concentrate is diluted with water to obtain a 10% total solids
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G ucoside and 0.10% w w Vanillin contents) ground
through a 4.5 mmgrid and placed in a percolator. The
warorvdiabant material is exhaustively extract edT/ERRd0B/014702
50% v/v ethanol. The first extraction is carried out
with an anount of 95%v/v ethah®l cal cul ated on basis
of the beans water content (approx. 80% 15 ww) to
sehitid) Tha08% Mtionalis odtldde vielgride enkyieoCellul€sin3AL40 (HBI
liters). The subsequent extractions (totally 8) are
Brafyinedd [a¢l), Wat dn cadolbi® 0 ﬁ)}’i@%vwil% ewha&noh the ground plant
(expressed in liters) equivalent to the weight of the
naatetintl PharBioconvasionl (Z4xiitessef reactkon nhixtere 3@ 1000 liters
liters). Each extraction is carried out at a
reSOtpeX & Wwaeriefl out/@C -antD@ tfor a4 drimstuniderentid Mirring. After
m nutes. The resulting 20 water-al coholic percol ates
canepletiohi pédilendramsfornatiat e dhensespenamunisaiconce@faed under
to obtain a thick soft residue (92.5 kg, 26.3% w w
viaotrain &ot i30S avind stabillizeds by aidditream ob wtledil t(R0% wfv on the water
et hanol to obtain a 20% v/v al coholic degree (%
predant), 40 exbtaim 4 beftwaneentpateseintl kgnith taodrydreaidue alt24 kg.
until usage for the bioconversion. 25 2) Enzymatic
t r an$) DemiratiomBef ore the biotransformation, the
et hanol present is renoved fromthe internedi ate
concdier2(% vy phnsloohotinsosapriratedsidihgeduith Yabew/v ethanol
The resulting concentrate is diluted with water to
tomabinin a 0% v/at bydreeldadolivcdotan (94 reed on the water content)
PCT/ EP2003/ 014702 10 solution. The solution is add
Mie dileted reistyreeisdegntuinsier stirdag at FetS ° oy aent) aﬂchqur then left
in an anount of approx. 0.2% w w on the _ground pl ant
tresedlle At ropre tempetatves endnfipalko filfereds flsdiion rlieSIdueS are
m xture in a 1000 |iters reactor) is carried, oqut
talm parwith welgr andnmogeniged @t ﬂﬁgC Ailptgd with ethanol to 60%
| etion of the transformatl on, the suspension is
istdseremand lef) 4o seitleaqverniphe ah rermismperatute- phhe water-

aﬁ?ﬁt@i SiAtanS s SuBshEA A LeGrd o4 g TR EO R solutions are
cro?r?lél(rjlgg a(r)il C%Aflclégtrated un(P lirlrvaatclul(ipn at a temperature of + 45°C to obtain
a thick aqueous concentrate. Keeping temperature at + 45°C and under stirring,
95% v/v ethanol is added until homogeneity and anyway until a final alcoholic
degree not lower than 20% v/v.

The process yielded 6.96 g of Vanillin per kg of processed plant
material, corresponding to 94% of total Vanillin calculated for the plant
material (7.40 g per kg of plant material, as sum of free Vanilllin and

glucoside bound Vanillin).

EXAMPLE 5 (COMPARATIVE EXAMPLE - METHOD EP 0 555 466)

The green beans (220 kg, with 1.24% w/w Vanillin Glucoside and
0.10% w/w Vanillin contents) are ground through a 4.5 mm grid.
A 1000 liters percolator is loaded with a water volume (expressed in

liters) equivalent to twice as much the weight (expressed in kg) of the ground
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The 20% v/ v hydroal coholic concentrate is diluted with

95% v/v ethanol 10 to obtain a 50% v/v hydroal coholic
weabutowie (% based on the water content). ThePdriERR@®d/014702

m xture is kept under stirring at + 45C for about an

hour, then left to settle at rb]omten'perature and

finally filtered. The filtration residues are taken

WihtWabferkat@le, 320 RRAPYVontadint the ¢hbymei Coliarh W AC40 (HBI
pet hanol rto (68% v/ v al’coholi clr%egr ee ‘f'f-l\ﬁr?%fl1 | ef t toS (

Ereyhie8 Ry i afitardbuh0oMOLEVPRTA ol €he ThgntVaia®éridl> The ground
al cohol solution is subsequently filtered. The

phatdraaegia @ blaced! intthe pereslatorcauipped watldla recirculation system.
concentrat ed under vacuum at a tenperature of + 45C to

- ToRtsibBonverklvicts @atied it @@ ACATRC 86re24 Kkeapd.ng

tenperature at + 45C and under stirring, 95%v/v

et hamble rieacdonaditote is porsodsndidnd thedpearyliety (306i kgis added
final alcoholic degree not |ower than 20% v/v. 20 The
witlo 08 slitereloddd % .96 gharolManoblaim ap®0%ky/ voéthpanot eskeibn. The
plant material, corresponding to 94% of total
pYattithhieniat af cohtihaduflyr ekheugtivehy extracted wiith( Y0%0vAy ethanol at
per kg of plant material, as sumof free Vanilllin and
197000 stal ebtenniivategrdrobianolieXatidh Sof CONPARAT Ieeeh and (totally
EXAMPLE - METHOD EP 0 555 466) 25 The green beans (220

1RG0 Ivtetsd). 1. 24% w w Vanillin d ucoside and 0.10% w w
Vanillin contents) are ground through a 4.5 mmgrid. A

1000 Thiettarcs (gepreouk andrhyidsoblcaliechpetcadateatase kept separated and
(expressed in liters) equivalent to twice as nuch the
cancetrated qiractsaperaturiedf affproke39fConulen@aroony. obfien that, each
PCT/ EP2003/ 014702 11 plant materi al /(i .e. 440

coneentsyte is astdgidnvity ethanelntoyreactied LOPosiv abedwliciegree on the
Enzynmes Inc.) in an anount of 0.2% w w on the plant
weieepresknt.The ground plant material is placed in the

percol ator equi pped with a recircul ation system The

bi ocdirediodlosringscongeniratesdiie oktainedoC for 24 hours. 5

The reaction mxture is percolated and the percol ate .
(506 lkg) Waterzgthagol woppenfoate| irory aqegoussosiyaciiinehiof kg with
to obtain a 50% v/v_ethanol solution. The

10 kg dry residue)

2.  water-ethanol concentrate from water-ethanol extractions (30.6 kg

with 3.5 kg dry residue)

The resulting products are mixed and concentrated by evaporation of
the solvent.

The process yielded 4.29 g of Vanillin per kg of processed plant
material, corresponding to 61.3% of total Vanillin calculated for the plant
material (7.00 g per kg of plant material, as sum of free Vanilllin and
glucoside bound Vanillin).

EXAMPLE 6

1) Determination of the final products total solidss
The following procedure is followed for each soft extract from

examples 1 to 5: approx. 1 g aliquot of each extract is homogeneously
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plant material is continuously, exhaustively extracted
wth 50 v/v ethanol at + 70C, to obtain

woivalydneet hanolic fractions of 200 liters eaeTamreno3/014702
(totally 1000 liters). 10 The two (aqueous and
hydr oal coholic) percol ates are Vept separated and
concentrated at a tenperature of approx. 30C under

disadbuted B helateh@quimsehwithoglasnfibat dilter) addedcuidiely weighed
et hanol to reach a 20% v/v al coholic degree on the

onat aroigtues anhlyzEhetieohdatirighprograneist settats+ d108°C and the weight
obtai ned: 15 1. water-ethanol concentrate from aqueous

lesst ofiche campl87isdrekgrddd hs dl @uietiair yofrgmiedubp ample weight is
wat er - et hanol concentrate from wat er - et hanol

cengiderstd cosstaBOwhekgits wieiphtSldsskptaliy lowsi dom) 1Ting/60 sec; the
resulting products are m xed and concentrated by

percepbteial salids (TS0%d) He cabdulatet. asTihe yatioces the fishbiawight to the
4.29 g of Vanillin per kg of processed plant

imitinkmieaght. cor responding to 61.3%of total Vanillin
calcul ated for the plant material (7.00 g per kg of
pl anTheaeeoidsd, valyes fion Bfe prosctsaaf Examplemd to 5 are reported in

gl ucosi de bound Vanillin). 25 EXAMPLE 6 1)

tl[hef(deWm@ﬁabiﬁ of the final products total solidss The
follow ng procedure is followed for each soft extract
fromlabladpl es 1 to 5: approx. 1 g aliquot of each
extract is honogeneously WD 2004/ 091316
PCT/ EP2003/ 014702 12 distributed on a plate (equipped

ordell o ToRaBle 1 | REMRER ERARHIER | BB 4 { Emple 5

105C_and lt he. - wai aht |l ncc of he—samplelHs—+recorded—as

Too oo T vwve T gt oo Ut TC—oaimTpT ST o Tmo oo ougu

a fgngtiqn ofsitg me; | thgssanpl p weypht i $ conai dered 58.8
constant |when its weight loss|rate is | ower than 1

ng/ 60—sec;tthe

2) Determination of CIELAB color coordinates

An aliquot of each extract from examples 1 to 5 is diluted with 50% v/v
ethanol to obtain a solution with 5.0% w/w total solids. The solutions are
analyzed with a colorimeter (HunterLab, model ColorFlex) to determine the
L*, a*, b*, YIE313 coordinates according to USP26/NF20 <1061>.

3) Organoleptic analysis of the final products

An aliquot of each extract from examples 1 to 5 is diluted with 50% v/v
ethanol to obtain a solution with vanillin content of 1.0% w/w (HPLC assay);
each hydroethanolic solution is evaluated for the olfactory organoleptic
properties. Aliquots of 1.0 g and less (until the perception threshold) of each
dilution are further diluted to 50 g with sugared whole milk (5% w/w
saccharose). The milk dilutions are evaluated for the taste organoleptic

properties.
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5 percent
rati o of

total sol
t he final

ids (TS %

wei ght to the

is calculated as the
initial

wei ght .

The

woeomrodexio val ues for the products of exanpl es BCTMEP2003/014702

are repor

ted in

the foll ow ng
Sanpl e Exanple 1 Exanple 2 Exa

able 1. Table 1 10
e 3 Exanple 4 Exanple

5 TS %51.0 33.9 43.7 57.2 58.8 2) Deternination of
Cl ELAB col or coordinates An aliquot of each extract

fromexanples 1 to 5 is diluted with 50%v/v

et hanol

t o olfheifollawdapuable? wammdriZ¥othe wesudtabf He antdysishe

sol uti ons

are

anal yzed with a colorineter
nodellTaBdé @r Fl ex) to determ ne the
Yl E313 coordi nates according to USP26//1F20 <1061>.
Organol eptic analysis of the final

15 L*,

(Hunt er
a*, b*,

Lab,
3)

products An aliquot

g %} gxtract fromexanples|1l to 5 is|diluted with

5 t PA®BR) t ol obtain a sol ution with vanilliln

cont ent of 1. 0% w w ( HPElhssay) Tastéch | Aexsastanol YEE313

sol uti on jirewaling) pd for the|ol factory|organol ept|ic

20 properties. Aliquots of 1.0 g and less (until the

ETCE mthreshotg)y—of —each|—ditutionjare further

xpmpEdl tlo 50Y% with suddred Wwhol & | k | (5% wikPne 164.50

saccharose). The m ]k dilutions are evaluated for jthe

E%%@L@%ganol tic |propearties. 25 WO 2004/ 0913}k 175.06
2003/ 014702 (3 The fol|low ng tablle 2 sunmar|i zes

the—+resubts—of thepnalysis—FFable-2-Sanple—Stepta)

BreinpleTast e Aydser -t pst e ™A E318 ++ none 191.88

Example 4 no + + perceptible 225.28

Example 5 no + + perceptible 222.09

The reported data evidence that values of YIE313 < 200 correspond to

organoleptically better extracts than those with values of YIE313 > 200. In

particular, comparison between examples 1-3 and examples 4-5 shows that the

browning step provides an improvement in the organoleptic quality and the

simultaneous decrease in the YIE313 value.
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(browni ng) Exanple 1 yes ++ ++ none 164.50 Exanple 2

yes ++ ++ none 175.06 Exanple 3 yes ++ ++ none 191. 88
waxenpbesid no + + perceptible 225.28 Exanpl e BCT®P2003/014702

perceptible 222.09 5 The reported data evi dence that

val ues of YIE313 < 200 correspoh to organol eptically

better extracts than those with values of YIE313 >
CLRAIMSE particular, conparison between exanples 1-3

—and exanpl es 4-5 shows that the browning step

provi des an inprovenent in the organoleptic quality

and the sinmultaneous decrease in the YIE313 value. 10

VO 200 4+68553 ¥or PR HEBRAABI0A T3 aniita eRirAtiEyhichAcomprises the

process for the preparation of a vanilla extract,
fellovling otapst ses the follow ng steps: 5 a) browning of
the beans; b) extraction of the beans foll owed by

t r eatayebtowhiny eftlenByamti c systemw th cel | ul ase and
hem cel | ul ase activities; c) purification of the

prodbgt sxtraction asfi the heans ifollededobgetptataient WithAan enzymatic
process as clained in claiml1, in which the brownig

of the bestom with déllwdase aed henticdlyulasanstivfties; cycl e of
freezing at tenperatures ranging from -10 to -30C and

t hawichg patificatipard thegeodactyitoq Yamihhii?-enoicB€d con8enthate.
process as clained in claiml1, in which the brownling

2of t e pbecass dssclaimed iirdtlaim 1hyn rvelaich the brosyinig obfthe beans is
scalding in water at tenperatures ranging from60 to
cafitedruhtshp saqamntofi acysdet i dhfizezingnpe tempesaturesngingjng from
from1l5 15 to 45C

-10 to -30°C and thawing at temperatures ranging from 2° to 8°C.

3. A process as claimed in claim 1, in which the browning of the beans is
carried out by means of a cycle of scalding in water at temperatures ranging
from 60° to 65°C and subsequent incubation at temperatures ranging from 15°
to 45°C.

4. A process as claimed in claim 1, in which the extraction is carried out
with hydroethanolic solutions of an alcoholic degree ranging from 20 to 80%
v/v, at temperatures ranging from room temperature to 80°C.

5. A process as claimed in claim 4 in which the extraction is carried out
with hydroethanolic solutions of an alcoholic degree ranging from 40 to 60%
v/v, at temperatures ranging from 60° to 70°C.

6. A process as claimed in any one of claims 1 to 5, in which the
enzymatic treatment is carried out by contacting the extract with enzymes
having cellulase activity ranging from 2000 to 6000 IU/g.

7. A process as claimed in claim 6, in which an enzyme with activity
ranging from 3000 to 5000 IU/g is used.

8. A process as claimed in claim 7, in which an enzyme with cellulase

activity of 4000 IU/g is used.
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4. A process as clained in claim1, in which the
extraction is carried out wth hydroethanolic

weabutowaise of an al coholic degree rangi ng fronmPU/EP2003/014702

80% v/v, at tenperatures rangi ng; fromroom

tenperature to 80C. 5. A procesé as clainmed in claim4

in which the extraction is carried out 20 wth

Shydr eephacskias daimiéd dnangfomnoflctahnl 6 ¢o dgdheghich the enzyme
ranging from40 to 60% v/v, at tenperatures ranging

i$ weed 6 concetfifatichs rangimg o 80 tm0 4ed onnthanfyesinbe .

clains 1 to 5 in which the enzymatic treatnent is

10ar r ifeproedss g claithed in poytdre ek tladwls 6Md 18, émayhiek the reaction
havi ng cel | ul ase activity ranging from 2000 to 6000

i$ agrie® Dut at Aepperatasesasanglizg fexni 25°C o HI06C, ifor whiitle ranging
an enzyne with activity ranging from 3000 to 5000

frash@2( v UB3dours8. A process as clainmed inclaim7, in

whi ch an enzyne with cellulase activity of 4000 11U g

lils udegrovds2e9418i@1s] 6n PETY BR2008/RE 4% e thiMs, An which the
process as clained in any one of clains 6 to 8, in
pumifedatione (stepybp comprisesi d rseciencenttreatinemds raithi mater-ethanol
fromO0.05 to 0.4%on the fresh bean. 10. A process as
selutionsdof differgnbatcadiolis] deégrees fontls depunationhof the aqueous soft
reaction is carried out at tenperatures ranging from
extact or sbe, SF%rv/4 hyidrealcahglin golwidr ebiakoed by zthamnlrdilution of
11. A process as clainmed in any one of the above

the gnpymatigalipitesatedhextrpels operingost esmgsabires sanging dsom room
a series of treatnments with water-ethanol solutions
tempgratpeg €nd0Z cohol i ¢ degrees for the depuration of

t he aqueous soft extract or of a 50%v/v

hydr oal cohol i ¢ sol ution obtained by ethanol dilution

of 10 the enzymatically treated extract, operating at
tenperatures ranging fromroom tenperature to 50C.



