; =>e3e. *\y. ' vvwx" >xx6yT\y#~' ~ APR 2002 Process for renoving m cotoxins
froma | oad of green coffee The present invention concerns a process for
renoving mcotoxins froma |load of green coffee, intending mcotoxins in
this case at |east those micotoxins known as ochratoxi ns and aphl at oxi ns
that may be present in green 5 coffee. She of the purposes of this process
is to rempve the micotoxins though maintaining the quantity of <hfARRMN
within the values of a non decaffeinated coffee. It is well known that the
quantities of these m dPotwssiforsrempvicgrhicetoxiay o etopd ofigdetn ¢affean absol ut e
sense (for instance only a few - ppb - parts per billion, that is ng/ton)
and that their presencd&hmpyeserepevedtioncinegngeqgeaphia mmeeng miwiexdts cof f ee
grows, to on possible unfavourabl e weat her conditions and on possible
negligence in sfromagdoadnal greemdéafieg. inEnditdanicoBoxins Maythis 9@ ah&asphbiec ant
submtted the patent application M 96 A 000960 for an industrial process
sui tabl e to renmodonyins keowd @y echir@ontinsodnd caphiain® xlan Snaly rtenpregemein geadhf ee, sai d
process essentially conprising the is followi ng stages: a) introducing a

| oad of green cedffeecOrOon e PumPseliof CHiOPobEs istb GeMoOht Aic@bxidsnthadphch t he
coffee will preferably be subjected to continuous m xi ng at tenperatures

rangi ng bet weenmaia@ihidg@Rdfiamtity becafBife WidRifciheRAlutsia P abdafeiRéLdofu@pour into
the container where it is kept until 20 the cof fee beans have becone porous

and permeabl e; g)is vl kRWAChAGhe qaRitfel'Bf HONRIBENISHinsOh cBFRQY 8l sl ihed to
removi ng 2 2 2 APR 2002 waxes and m cotoxins and extraction of the

sol vent 'as S00N,@sysbienake [BFRAURHe bR 218 SSpRDFarWQRt biftfon! MG ileRSAXI NS from

the coffee d) recovering the solvent and separation fromthe lattér of the

m cot oxi ns cont?,jdqgg tﬁé{i]ﬁ{;&ie&e.nﬁ{?c;{c. § 8h 1Rl bGlr R A& ifa WridACoARPSwsal d st age

c ) is stage c') intro Ing in e container a solvent saturated with

caf f ei ne 1,6avi ng, b iaghe SHAUARHHIPYRAREE &8 PbLbI cahicdTh GBQY1 NS 11

second alternativ € process contenpl ates repe onh o e stage c
) in order to iﬂ%ﬁﬁ%ﬁﬁ the | evel of renobval of the mcotoxins to A first
dr awback of the*8b6Ve Said process lies in the difficulty, froma plant

vi ewpoi nt, of operatin 1th sol saturated w caffein
w ' P %nvn\e lB“aMay 18%1 tthe appl}éam submittecs nm patent application

MI 96 A 000960 for an industrial process suitable to removing the above
mentioned micotoxins from green coffee, said process essentially comprising the
15 following stages:

a) introducing a load of green coffee containing micotoxins into a
container in which the coffee will preferably be subjected to continuous mixing at
temperatures ranging between  room temperature and 105°C;

b) introducing water vapour into the container where it is kept until

20 the coffee beans have become porous and permeable;

c) introducing into the container of a solvent suited to removing
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A-second drawback is given by the fact that to saturate the solvent with
caffcine large quantities of the latter are required. A further drawback of
said process is given by the fact that the 15 repetition of stage ¢ ) in
order to increase to a higher level the renoval of the m cotoxins causes
the renoval of further quantities of caffeine fromthe coffee. The ,
applicant has furthered experinents unti2l finding out that, bg 2ZABRt202g an
acid environnent obtained by neans of a chosen acid or buffer solution with
a given acid pH, in sonme of the process stages the renoval of mcotoxins is
20 increased, while at the sane tine, the renoval of caffeine is reduced
conpared to the known process. Note that the known process takes place in a
neut r al 2 Vj I ' i O envi t for
The. sbove resulee o isofy sk ARlon o166 SR Ak Bk SEYJROEERE DF_
as a function of thed co t?ﬁ;éetjrre baﬁmpﬁ@ coffee and the acid m xed with
the sol vent us&dof"efed PERPEIE "M 52¥%een 5 the coffee and the
buffer solution as a fgncti on of the tenperature at g/ﬂi c s?i d contacts
takes place. Such an &2i@CUEFNS dhfetivVelhPnf e SepRRa) e 0% theo fatighHO! the
introducing into the process an acid mxed with the solvent for the renoval
of mi cot oxi ns MyEQtoxss gentaihedthpegini. ve; 10 - introducing into the process a
buffer solution with an acid pH and leave it in contact with the coffee for
the requisred time; - |Aafieraltkingtitatigeheabovk saidf ftege sPlisutdgen and i ntroduce the
solvent for the renoval of the mcotoxins On the basis of the results of

the further experinmenty hhduARCRES thd1@bnthmet 2 §dMend WiueAEd Qfitht BTeRieeseNt
pat ent application conprises the follow ng known stages: a) introducing a

| oad of green i i L GOt QX.k: i : tainer in which the
coffee is pr efl%?g%ﬁﬁiﬁﬁhg%w e%g}ogk g%ntt8 FSIH o?fsfﬂén%ﬁ)ﬁ(ggé}n tenperature
condi tions ranging bezween rqom t enperat ure and 105?; b) int r.oduct@g into
the container water vap8SFeang WEMRHPG the\Rrogess SPnteApIases e fepefition, p f or
the cof fee beans toq . becone porous and perneable; and newy includes, as
char act eri zed Stage CofRordeniagyreassahe lovel ofifsigpval of the micotoxins

10 A first drawback of the above said process lies in the difficulty, from a
plant viewpoint, of operating with a solvent saturated with caffeine.

A second drawback is given by the fact that to saturate the solvent
with caffeine large quantities of the latter are required.

A further drawback of said process is given by the fact that the

15 repetition of stage c ) in order to increase to a higher level the removal of the
micotoxins causes the removal of further quantities of 'caffeine from the coffee.

The applicant has furthered experiments until finding out that, by
creating an acid environment obtained by means of a chosen acid or buffer solution
with a given acid pH, in some of thé process stages the removal of micotoxins is

20 increased, while at the same time, the removal of caffeine is reduced compared to

the known process. Note that the known process takes place in a neutral



4+:2 2 APR 20(1 subsequent stages: c) introducing into the container a
quantity of solvent equal to at |east 50% of the weight of the coffee) the
sol vent containing a suitable quantity of acid, and leaving it in contact
wi'th the coffee for at |least 10' at a tenperature that ranges 5 fromroom
tenperature and 105 C, such higher value being raised up to 120C when usi ng
ki nds of solvent adapted to it; This stage c) may be repeaZ@dAR&?W nost of
t he mi cotoxi ns have been renoved. Notelthat "suitable quantity of acid"
means that anoumvirasneathhosen by the operator depending on the contact tine
bet ween the coffee and the acid mxed with |10 the solvent and on the
tenperature at which tfike sutably adid edkesmeit derahe aove esolveis itage tHogenrbyc ot oxi n
renoval material and separating the m cotoxins contained therein. An
alternative to thhepahomegieagH < 7 end) pH & 2aasatfixgedon of the cortacodiuebargean buf f er
solution featuring a chosen acid pH, the acidity t5 being a function of the
contact tinme ofcoffeeamtive akidnfied vaicl the selventvuied drleise clof dorercatiae Besweenf unct i on
of the tenperature at which this stage of the process takes place, the
buf f er sol yti onhbesMg and i bulllat Solstioans iat finddioh We et teRipaadre2 WHichfsaidhe wei ght
of the coffee |oad; the said contact tinme rangi ng between 10 and 60
mnutes; d') digahakakegpihde buffer solution: 20 e) introducing into the
container a quantity of solvent, equal to at |east 50% of the weight of the

coffee | oad) and then gxtifaAGhidiehvirodbbf cat PEachRIRVRlIiRlvst he 2 2 AP R 2002
: )

grater part of the mcotoxins fromthe coffee; recovering the m cotoxin

renoval sol vent and separi,ﬂ;cjd[}%gmgb ﬁj{,g&tcggéiaﬁg?ggﬁ[eghﬂﬁﬁag %})gJegj @hﬂ@\ further

i nprovenent defined by the ex I me I's t e water

vapour in the stage . ! i f er rangi ng between 5 and 54% of
t he wei ght of tie \éacl)%t)')e“é: oglﬁggéfl}%”?té%\é\@eature rangi ng between room

tenperature and 90C so that the coffee bean come. por.ous and. per.neabl e

more rapi dfy. In order”t S"PSPERE mtpnt&\&pgo[cgﬁ&%uﬁ‘gr ?ollf{}'fgﬁt"‘f'@'r?"%‘ H%{‘gnpl es of

t o enbodi ment of the pr ocessh%e gesfcri bed herebel ow. EXAMPLE 1 Description
gPHeR'g

of a process i neARtdHEIRSt P8 e e th%ce at room tenperature and

the acid is previously m xed with the sol vent: )
- later discharge said buffer solution and introduce the solvent for the

removal of the micotoxins
On the basis of the results of the further experiments the process that is
15 the subject of the present patent application comprises the following known stages:
a) introducing a load of green coffee containing micotoxins into a
container in which the coffee is preferably subjected to continuous mixing in
temperature conditions ranging between room temperature and 105°C,
b) introducing into the container water vapour to be kept there for the
20 time required for the coffee beans to become porous and permeable;

and newly includes, as characterized in -the claims, the following



a)- as defined above; IS b) as defined above; c¢) introducing into the
container a quantity of dichloro nethane equal to at |east 50% of the

wei ght of the coffee | oad, the dichloro nmethane containing 2% of formc
acid, and leaving it in contact with the coffee for 30" this stage being
repeat able until nost of the m cotoxins have been renpved. 20 d) Recovering
the mcotoxin renoval material and separating the m cotoxins contained

t herei n. 6 EXAMPLE 2 2 2 APR 2002 Description of a proc2@2ARRm2#hich a
cont ai ner brougjt%tsetolrtgom tenperature is previously filled with an acid pH
buffer sol ution: aq)ue%g &%f i ned above; s b) as defined above; c) introducing
into the container a ant | Y. ofn 0otrg]os nr‘]ate buf fzi?rofséoll untlieour;“\/\,i H’u SpH 4,

rangi ng between 50 an 206%% 578 I'He" R gﬂ't’cré‘fqu?'h toftee ‘?oaa)z1 afd 1 eavi ng
it in contact w,h.t,he coff f 15'. .d). Di_ scharqi t he huffer, solution;
10 &) 1ntroduct o HEGRLoEEnFHenae tnehy S BHRIARASY il gl 0y equal
to at |least 50%af the weight of the.caoffee |qad, in order to renove the

i cot oxi ns and"gﬁﬁvé{'gt"i 'ﬂ@orf%féwg%fr\‘ié’ﬂ?cej;’rtaé?eaftﬁg ¥ BAGUPSTANE tAL308% ¢ he

m cotoxins fromthe coffee; f vering, .the solvent and separafing the

ni cot oxi ns cgﬂ‘[“af‘??é'bltei"kpefaﬁ‘éﬁeé?’ﬂﬁeocsg ((%:I_S}Bﬁq‘l\}ﬁgh’:? V?'”%é??‘&@ﬁ‘ﬁgi‘.p‘%ﬁa?écess for
renmovi ng mcotoxins froma_ | oad of green coffee w thout substantially
reduci ng the cHPFBisHE kinghelsalvenpdanied 1edf f ee, characteri zed by maintai ni ng
the | oad of green coffee with water vapor in a container until the coffee
has become porous and THErstgas) Bay bhepeatedtuatil Besh 9§ thagnieqiexinsdprekeer o an aci d
environment external to the coffee, exposing the coffee to a solvent that
di ssol ves i cofeevers Nogeothatt"Fritable ipantity of agid't Reapedintaspousiaas ghesen bithe he cof f ee
and the m cotoxin-containing solvent. 2. A process as clained in claiml,
wherei n sai d eSpodondependingon theenutastdimedatweesthe £ofice padithp geidaredk ity aci d with
said solvent. 3. A process as claimed in claim1, wherein exposure to said
aci d envilPonmetie splyens pfdeanttheiteppérature ab whicp giremovekiekes plageee to t he sol vent .

4. A process as clainmed in claim1, wherein said exposure of the coffee to
the solvent is carri ed) getoveringathe emisetosin ureaofal omterabrand erprestag uhe t o 120C.
5. A process as clained in claim1, in which said acid environnent has a pH
bet ween 2 and icofoxindcgnomdskerarss cl aimed in claim 1, wherein said sol vent

i s dichloronethane. 7. A process as clainmed in Maim 1, wherein the sol vent
is in a quantity equalAntaeraitivk @ast abdd¥stage ¢es wahght of the coffee and the
coffee is left in contact with the acid environnent for a contact tine of
at least 10 minutes. c')huddiihgR blBePsoluiof\faafubifes Shodén deldgyHTRKE aciditg! ai m |,
wherein said acid environnent is achieved by introducing into the container
the sol vast advdingedfuddtion oPfife koritdtt GmaGE the sdine LAMBY LREASSwilh thelcaffddRAd i N cl ai m
1, and repeating the contacting of the coffee with solvent until nost of

t he ni cot oxi NsaANRctRA N tHeREAPERRurE LOWhitIN@isGOE 8Fthe process takes place, the
buffer solution being a variable quantity between 50 and 200% of the weight of the
coffee load; the said contact time ranging between 10 and 60 minutes;

d') discharging the buffer solution:
20 e) introducing into the container a quantity of solvent, equal to at least

50% of the weight of the coffee load, and then extract it.after the removal of the



10. A process as clained in claim1, wherein the exposure of the coffee to
acid is achieved by contacting the coffee with the buffer solution in a
gquantity ranging fromb50 to 200% of the weight of the coffee, said buffer
solution having an acid pH, for a tine from10 to 60 m nutes, and then
separating the coffee fromthe buffer solution prior to contacting the
coffee with the solvent. 11. A process &as clainmed in clai AP ein the
buffer solution is a phosphate buffer solution of pH 4. 12. A process as

claimed in clai Raler p¥6F @ik hicotdkird @dinlthO&befe®, sai d water vapor, a quantity of
liquid water from5 to 50% of the weight of the coffee is introduced into

the container, at ate om: q .
RoE AN A AL e e Rl {HeOMidoRAT YGHRAT BbNER 418 Sraring RS
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10%& ()-F 10%& ()-f10%& ()-y10%& ()- 10%<& ()- ,pdE)3
109%<&' () 3s$109%<&POY-  1"10%& ()- f 10%& ()- P10%& ()- 3
310%<& ()-3, 10%& ()- 2hdE)3 10%<& () @s10%<& ()-.MIO%& ()- @ s10%& () -
*109%8& ()- (10%& () - ¢ &L terod: tejter, @adergandethesiyyontion (somes psgples ) of
9L10% & ()- 10< 10< 10<: 10%<& ()-510%& ()- @[ dEbC3

10 embodiment of the process are described herebelow.

EXAMPLE 1|
Description of a process in which the removal stage takes place at
room temperature and the acid is previously mixed with the solvent:
a) as defined above;
15 b) as defined above;
c) introducing into the container a quantity of dichloro methane equal
to at least 50% of the weight of the coffee load, the dichloro methane containing
2% of formic acid, and leaving it in contact with the coffee for 30' this stage being
repeatable until most of the micotoxins have been removed.
20 d) Recovering the micotoxin removal material and separating the

micotoxins contained therein.



10%& " &Y10% & ()- S10% & ()-10% & ()-  10% & ()- S10% & ()- 1 10% & ()-[

6{dEbC3 10%& L 0% & ()- "@O0% & ()-° 10% & ()-9110% & ()-"110% & () -
SS10% & ()-;$ w dEbC3 10%& ~110% & ()-F /10% & () -

-S10% & ()- L*109% & ()-9S)! 10% & ()- 9' S10% & ()- ef ghi vxbC3

10%<&' s10%V&' () - F" 10%V&' () - F910%V&' ()-M 10" 10" 10"  &610% & () -

841 10% & ()-xndEbC3 10%<& & 10%v& ()-110%& ()- 10%v& (@2 APR 2002
1098 () -, 1098 ()- 10%v& ()- SLAEbC3 60%& , s10%v&' ()- |

109%v&' () - 10%V&' () - LlO%\/&'gg- 310%VE' ()- @ 109%V&' () - Lf KIEbC3 10%<&’
*'109R' () - (109w () -, E2) . $10%& ()-," 100 ()-

Description of a process in which a container brought to  room
temperature s previously filled with an acid pH buffer solution:
a) as defined above,
5 b) as defined above;

c) introducing into the container a quantity of phosphate buffer
solution with pH 4, ranging between 50 and 200% of the weight of the coffee load,
and leaving it in contact with the coffee for 15'.

d) Discharging the buffer solution;

10 e) Introducing into the container dichloro methane, in a quantity equal
to at least 50% of the weight of the coffee load, in order to remove the micotoxins
and extracting the solvent after the removal of most of the micotoxins from the
coffee;

f) Recovering the solvent and separating the micotoxins contained

15 therein.



10908 ()-$j @ 10%< 10%g& ()-! 109 ()-Y 10M 10M

10M@D10%VE () -. 109%v& ()-,, 109%& ()-qCIE_ @ 10% MLO%g& ()- T109%g& () -
109g& ()-y10%& ()-sl 109%g& ()- ~10%& ()-,tdE_ @ 10% Z109%g& () -

109g& ()- MLO%g& ()-z10%& ()- mL0%& () - 10%g& () - PPAE_ @ 10%

L 10%g& ()-*10%g& ()- (10%g& () - &Tl0%gé& ()-$nmlovg& ()- " 10%& ()-]1"_ n~ @

10%yF 109%& ()-Y @O0%& ()-!T ' 10%bnb&()- 10g 10g N
10gOML0%g&' () - . 10%g& () - (1n} <~ @ 10%  s10%bé& ()-y10%e& ()-F 48R {21 s
10%b& ()- !'S 109% ()- F L3 10%& ()-5bzXI<@ 10% 10bb 10bbl F/ 10%b&' () - F
*10%& () CIsAMMEO%b& ()-! Y"10%

l. A process for removing micotoxins from a load of green coffee
without substantially reducing the caffeine content of the coffee,
characterized by maintaining the load of green coffee with water vapor in a
container until the coffee has become porous and permeable, thereafter
exposing the coffee to an acid environment external to the coffee, exposing
the coffee to a solvent that dissolves micotoxins from the coffee, and

thereafter separating the coffee and the micotoxin-containing solvent.

2. A process as claimed in claim 1, wherein said exposure to acid

environment is effected by admixing acid with said solvent.

3. A process as claimed in claim 1, wherein exposure to said acid

environment is effected prior to exposing the coffee to the solvent.

4, A process as claimed in claim 1, wherein said exposure of the
coffee to the solvent is carried out at a temperature from room temperature to

120°C.

5. A process as claimed in claim 1, in which said acid environment has

a pH between 2 and 7.

6. A process as claimed in claim 1, wherein said solvent is
dichloromethane.
7. A process as claimed intlaim 1, wherein the solvent is in a quantity

equal to at least 50% of the weight of the coffee and the coffee is left in

contact with the acid environment for a contact time of at least 10 minutes.
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9. A process as claimed in claim 1, and repeating the contacting of
the coffee with solvent until most of the micotoxins have been removed

from the coffee.

10. A process as claimed in claim 1, wherein the exposure of the
coffee to acid is achieved by contacting the coffee with the buffer solution
in a quantity ranging from 50 to 200% of the weight of the coffee, said
buffer solution having an acid pH, for a time from 10 to 60 minutes, and
then separating the coffee from the buffer solution prior to contacting the

coffee with the solvent.

11. A process as claimed in claim 9, wherein the buffer solution

is a phosphate buffer solution of pH 4.

12. A process as claimed in claim |, wherein, in addition to said
water vapor, a quantity of liquid water from 5 to 50% of the weight of the
coffee is introduced into the container, at a temperature from room temperature

to 90°C.



