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(54) Title: PROCESS FOR THE PRODUCTION OF IRONES
(57) Abstract
A process for the preparation of irones by a chemical oxidation of irone precursors, comprising treating an iris rhizome substrate

selected from the group consisting of iris rhizomes, parts of such rhlzomes, iris extracts iris extraction wastes, any plant tissues containing
precursors of irones and mixtures thereof, is descnbed




rhizomes with fun of the genus Botryonia (EP 0 443 925; 23/8/91) by G|
et 30 a[l‘.WQr”WF’ peroxi di zi ng enzymes (EP 0 443 926; 28/ 8P§IFPBé’°%°T et
al ., have been di sclosed; they lead to a good conversion of the
precursors but again _ present the disadvantage of the prelimnary

sol vent extraction and consequently lead to a product whose quality
differs fromthe preferred iris - butlt_er. The bi oconversi on of powdered
iris rhizomes by N - 2-
bacteria of the fam |y Enterobacteriacea in the presence of a pl ant cell
medi um (EP 0 353 683, US 4, 963, 480) b BeI cur et rel eases the irones
fromtheir precursors, and, & 2d ‘ OBE®duces an iris
butter of excel | ent quallty characterlzed by a hlgh content of irones.
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The use 1By - EBF pewdrad Shtromgs fadtnd 1 Yp bR it mhaheridld foy the flrght 883
cont ent of frapgranpe industoys i s preferred. 20 Surprisingly it has
now been found that the treatnent, e.g. at mld t enper at ures, of

rhizomes, e.g. powdered fresh iri.s rhizomes with an
This long period of maturation is cumbersome, expensive, needs extensive

—

storage capacity and leads to the loss of part of the isomers in uncontrolled
15 degradation reactions.
Several alternatives to this non-effective and time consuming maturation
period have been proposed. In a first proposal (FR-2 620 702, 24/3/89) by
Buono et al., a lipohilic extract of the iris rhizomes containing the irone
precursors is oxidized with KMnOy in an organic solvent; in this procedure
20 the extraction of the precursors is laborious and due to this unusual
downstream processing (working-up), namely the extraction of the precursors
before the oxidation, the quality of the resulting product is quite different
from the traditionally preferred Iris Butter or Absolute. A reduction of the
maturation period to two months has been disclosed in FR-2 653 637, 3/5/91, ]
25 by Baccou et al., with a preliminary treatment of the fresh, i.e. not maturated
iris rhizomes with ionizing radiation; but the claimed yields hardly reach the
irone contents (< 400 mg / kg dry rhizomes) obtained during maturation
by a 2-3 years  period of storage. Bioconversions of lipophilic extracts of the
rhizomes with fungi of the genus Botryonia (EP 0 443 925; 23/8/91) by Gil et
30 al. or with peroxidizing enzymes (EP 0 443 926; 28/8/91) by Gil et al., have
been disclosed; they lead to a good conversion of the precursors but again
present the disadvantage of the preliminary solvent extraction and
consequently lead to a product whose quality differs from the preferred iris
butter. The bioconversion of powdered iris rhizomes by



‘agqueous solution of a nitrite salt liberates, i.e. forns the irones, under

mld owodglsows and with excellent yields. The isoneri CPEQ‘HZP98/0240 . .
enantionmeric 25 distribution of the resulting irones is identical to .{hat
obtained after a traditi onal maturati-d Various cations may be -
associated to the nitrite anion. Good results were obtained with al kali
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- 3- : UL &ge for the treatment with aqueous nitrite
sol utions ism1cﬁb§i‘rd%<§ﬁ"i?51[agpa out 6, nore preferably from about 2 to about
5. The preferred pH i s between about 2 and about 3. 5 Any

sui tabl e acid, e. ThepRidehPSheshfion FeldteBeb IhoF procsd fis f ep%a'z‘ﬁﬁgntdf

adj ust the desired val ue. . . The treatpent 1s el trve.at mld
t enper at ur es1FoBESt 1 é%"%f?’c%ﬁ%? the mv%'ilﬁ?'ﬁégatﬁﬁtt&é & treatment g ixig rhizgmes,) c
and pr ef elabpyrést ofistile nhi:ladinésmﬁm extraets, pladt ]gisetﬁwga adly 86ercdfsironé .
The tinme nec t eneration t he irones i
dependant upgg&?%oi“gn‘&ﬂ?}l)%ﬁ%ﬁ&s ngt %‘i rn&fe.cieﬁ?es G 48 {}ﬁnpeigtnrgﬂufq the
for the praguesss is fromabout 1 hour to about 5 days, with about 5 to
about 36 Under irones there is to be understood a mixture of the isomers gamma-
irone, cis-alpha-irone, trans-alpha-irone and beta-irone as usually found in
15 extracts of iris species. _
Under irone precursors there are to be understood compounds or any
mixture of such compounds which, when treated with the nitrite, lead to -
irones. The use of selected clones of iris species characterized by a high
content of irone precursors is preferred.

Surprisingly it has now been found that the treatment, e.g. at. mild
temperatures, of rhizomes, e.g. powdered fresh iris rhizomes with an
aqueous solution of a nitrite salt liberates, i.e. forms the irones, under mild
conditions and with excellent yields. The isomeric and enantiomeric

25 distribution of the resulting irones is identical to that obtained after a
traditional maturation. _
Various cations may be associated to the nitrite anion. Good results were
obtained with alkali metal, alkaline earth or ammonium nitrites, e.g. with
sodium nitrite, potassium nitrite, calcium nitrite, ammonium nitrite, etc.

30 preferably sodium or potassium nitrite. .
A suitable concentration of nitrite salts is from about 0.1g/L to about 5 g/L,
and, preferably from about 0.5 to about 1 g/L.

A suitable range of the ratio by weight of iris rhizome substrate to
3% medium, i.e. the aqueous solution, is from about 1:20 to about 2:1, with about
1:5 to about 1:20 being preferred.



‘15 hours being preferred. Fig. 1 shows the results of a kinetic study

of t-he provxds/@reeof irones by treatnment of iris rhi Zoanc%ﬁﬂ/oi -
solution of sodiumnitrate at ambi ent tenperature. 20 1_n th
exanple, the treatnent of freshly harves®ed rhizones of Iris pal l'i da
with an initial irone content of 12 ng/ kg dry rhizomes, in suspensi on
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an iris Pl ant sclnysuitaple acid e.grBabQueeriothenmineral acids pajyihetased to
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The time necessary to complete the generation of the irones is _
dependant upon the conditions of the treatment. A suitable reaction time for-
the process is from about 1 hour to about 5 days, with about 5 to about 386
15 hours being preferred.

Fig. 1 shows the results of a kinetic study of the production of irones by
treatment of iris rhizomes with a solution of sodium nitrate at ambient
- temperature.

In the example, the treatment of freshly harvested rhizomes of Iris
pallida with an initial irone content of 12 mg/ kg dry rhizomes, in £
suspension at 100 g/L in a 0.1 % solution of sodium nitrite at pH 2.5 and at a
temperature of 25°C liberates between 1200- 1400 mg irones / kg dry rhizomes

25 after 30 hours. ' ' )

Rhizomes of the genera Iris (Iridacea family), parts of such rhizomes,
iris wastes or extracts and more generally all plant tissues containing
precursors of irones can be used. The substrate of the present invention is

30 preferably obtained from an iris plant selected from the group consisting of
I. pallida, I.germanica, 1. florentina, preferably I. pallida.

The iris substrate, which is preferably taken from the plant in a _
vegetative, i.e. growing state, may be used fresh or shortly after harvest, e.g.
35 in the form of:

-iris rhizomes, e.g. crushed or powdered,



Warring Bl ender. To a solution of 5 g of sodiumnitrite in 5 liters o
wat er, .grwangb/dorsesh iris rhizomes (Iris pallida, 500 g,pdmEigsRbs.| rONe:
content: 12 ng irones / kg dry 10 rhizones) are charged in a reaction
vessel equiped with a nechani cal sti®rer. After the pH has been
adjusted to 2.5 with 5 nolar Herr]PdJerr], the m xture is gently
stirred at roomtenperature for 48 hours,. . [ For the
determ nati on of the ironescontent ingthe reaction mixture 15 after the
"maturation”, 50 m of the reaction nm—;"re mxed with 20 m of 1
nol ar sodi um hydroxyde solution and extracted with a 80/20 v/v mxture of "

MTIBE th t I |
standard ( het RSN of Bt Beataiu it s RETRE I T T2 Ded by
cC 6Car bowax 20M col utm, 30 m d| aneter 0.32 nm program60 C 4 mn, 12
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contains 1 ones dry rhizones. he resulting nmaturated

m xture i s%’if#%llé’quqeé'd inadistillati on appar atus equi pped with a
short pat hTeql Holutich 605 Gﬁﬂfdz(zﬁh adtFite in Sﬁ@af@bﬁwhtéﬂ rgztohadtﬂbﬁt iris
distillate ndas&t 01r1 ft eaq:gﬁui 25 phase. h%
resul ting F 5?%& getxbl 31?015/% cqntgd 14098 Enes/ ke dry ooy
dry rhimomehkizones) raateoclmxgédaﬂn & hreastivhaessel eghipedewdth arm\eehanical The
Iris buttegtiiSerd A2t PY Bis blen 38j @gtea%%es NitR'5 hﬂﬂ&:‘

ca
50 mg of Iris butter are exactly ighed into a b Hf?i after
addi ti on ofnixhare is gemtlyatinred adrmoemi t@m@esatureoﬁorﬁ&rhpurs SOdI um hydr oxyde
solution, the 30 heterogeneous mxture is stirred vigourously during 15

mnutes; 5 mM of _th resul ting per phase are,mxed with 1 m of
met hanol and anh?‘}ﬁ'zﬁée gptezminat 1%°§§%%Pi°é’@o°%89’&mﬂi§ reaghipnRtIre s

butter ias aﬂiérlth@minﬁﬁiﬁaemn"pﬁo 1Al 3f the reactlon mxxture are m1xed with 20 ml of

Exanpl e 2 tio ne tre 0 Z0 lLri al i da
ol obt ed 1 bmolsr §afi? Rydron S Pon $48 XBcte with 8820V spppRe o
exper i nent MTBE (methydét-buty gthet) aiad ebhanolsia the/préseace of anmﬂsdrnal

standard (anethole). After centrifugation the organic layer is analyzed by GC

(Carbowax 20M column, 30 m, diameter 0.832 mm, program 60° C 4 min, 12°

20 C/min until 150° C, 3° C/min until 240° C). The maturated suspensxon
contains 1840 mg irones / kg dry rhizomes.] '
The resulting maturated mixture is hydredistilled in a distillation
apparatus equipped with a short path column, a condenser (phase
separator) for the total distillate and a set-up for recycling of the aqueous

25 phase. The resulting Iris butter (1.85 g, yield 0.37 %/ fresh rhizomes or
0.92%/ dry rhizomes ) is recovered at the surface of the receptor vessel. The
Iris butter is analyzed by GC in the presence of an internal standard: ca. 50 -
mg of Iris butter are exactly weighed into a 50 ml flask; after addition of the
internal standard and 5 ml of 1 molar sodium hydroxyde solution, the

30 heterogeneous mixture is stirred vigourously during 15 minutes; 5 ml of the
resulting upper phase are mixed with 1 ml of methanol and analyzed by GC
as described above. The resulting Iris butter has an irone content of 16.2 %.

Example 2

35 Production of irones by treatment of rhizomes of Iris pallida selected for
their high irone precursor content

For these experiments, 2 types of Iris pallida rhizomes have been
used:



-6- Batch |I: Fresh rhizonmes from56 different plants (3 years old) in

a veget at {fogao130 State are first cleared fromexcess eart pey T%h;m“%i,qyot s
of each plant sanple (3x5 g) are cut into snmall pieces and ground in a

Warring Bl ender. Then the rhi zones “&-e put in Erlenneyer flasks (8g-in
50m of aqueous NaN(Jerr] 1g/liter 5 at pH 2.5 in each flask). The 3

flasks are [Batchd:@resholiiséraey frdia 68 diffdent ﬂi‘r antavg! yédrﬁfb‘!dmrﬂﬂtv%?eﬁ:lt;ve
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1 e o oSOl T

r hi zones %an@t R4l Eduin snab aSké-r askscane plgaed onra guratory shal}enbmo (&0
as descri beﬁe*élumﬁlﬁte) at 2@@ flridg 21Wourk0 e@or{c}: whi ch

d b for theiir gro an content in irone
P eeursory B eeq%eﬁqimm%e 8Rme, PERSELRFE Watout e Ny Ousplation.
[ 429_(1994 omt e
o ones of dSa'r " ol e s 8k G Bt Kl nerid both tha: me3 ahdifbeaduapus
rhi zones wepbase axne eattmctad(wﬂh(MTBE; together or separatefj}hel é.499pképarating

h
Table. 1 G, e BHifme HaRES b St o Sofifithddiidhy Tt thbineg Sifagiays” "
As currentl J’été'%@ﬁ@ dirhizemestanrd equepes phase), ergfanaliyzed byegas dhromatdi zome

uantities of irones (less -
wi t hout anyﬁmgg; l(rﬁg)éaﬂeéaw@d e e¥airple AU Table 1

t han 100ny/
25 Batch II: Two clones (BRND and GRN2) whieh pPeviousisFhad l%%hcéblééted

( GRNZ) for their growth and high content in irone precursors by the technique
15 described in “C.R. Acad. Sci. Paris, Sciences de la vie/Life science, (317) 424-
429 (1994)”, from the 56 clones of various origins after 3 years of cultivation.

The fresh rhizomes were treated as above (Batch I) .

The results (expressed in mg of irones/kg of dry-weighed iris rhizome)
are shown in Table 1. Standard deviations correspond to 3 rephcatlons in
20 fields. '

As currently demonstrated, the control sample (fresh harvested
rhizome without any treatment) contains very few quantities of irones (less
than 100mg/kg dry weight). .

Table 1
25
BatchI (*) Batch IT (GRN1) | Batch II (GRN2)
Treatment with 1339 (+-208) 1716 (+-115) 1659 (+- 134)

NaNO, (*) mean of 56
clones of Iris
pallida of various
origins '




Treatment with 1339 (+-208) 1716 (+-115) 1659 (+- 134)

NaNJ err] WO98/49139 (*) npean of 56 POTER®S/0pd07 | 11 S
pal I i da of various 7. origins WO 98/ 49139 -~ 3
PCT/ EP98/ 02407 Exanpl e 3 \

Production of irones by the treatnent of an Iris pallida rhizone extract

A crude extract of iris rhizones (BatcBxample® exanple 1) is obtained of 5
50g of fres%r terial groun V\arrln Bl endor, then follows an-
extraction hrefuetion of drongs Y&lﬁjt {nis paliidgerhizgmesestwactiur i ng
1 hour. After filtration, the conbl ned fractions are concentrated. The
resul ting crude extract S di ssol ved in 10 M of MeOH The solution is

S R B g L S AL
and anal §zealgef tﬂmﬁhrntaé;drnah groun&xmmp IWaitmngrthdQupthai féllcﬁeél anhi zones
ot 1Ak S G gt G BTy il bt AL
Tabl e 2 15 hour. After ﬁltratmn t e combmed fractions are cd‘nmﬁraﬂadzdﬁms
extract resulting crude extract is dissolved in 10 ml of MBOR Ph&tbld5é: 2'hdded
to a NaNO, solution (500 ml, 1 g/liter) at pH 2.5, 25°C, and stirred (100rpm)
10 during 24 hours. The total solution is extracted and analyzed as described in
Example 1. An aliquot of fresh rhizomes (before extraction) is treated as in
Example 1. The results (expressed in mg of irones/kg of dry-weighed iris
rhizome) are listed in Table 2

~ A

Table 2

Fresh rhizomes extract
(before extraction)

Treatment with NaNO, | 1025 (+130) 1266 (+-25)




Treat ment wi th NaNO2 1025 (+-130) 1266 (+-25)

- 8- C ai s RLocess
for the p?veopysl‘gtll on of irones, conprising treating iris PGIRES zomes parts
of such rhizones, iris extracts, iris ex8faction wastes, or 5 aﬁy—r‘rTs

pl ant tissue containing precursors of irones and m

an aqueous solution of a nitrite, and reggygsi N9 thilnlﬂml Immmul"l

2. The process according td claim1l wherern the iris* hifzohe ®Bubst rate

is derived froman iris plant selected fromthe group consisting of Iris 10

Phereor. | 9L R brgless Rirotild BEGRAIdMm bEronlS, oGhBPRIng WedMAL WRD |
rhi zones arrhizomesgpeartedf suchtrhezqmnas,@nmmrents, dtisi extmectipncwastessor e. g.
are_clongs giy Hﬁb g.t&?ééded@?nt‘ﬁlﬁngagﬁechﬁlﬁofs mﬁﬁn@%@ﬂﬁx@lﬂ% thereof,

4. The proceg ng t aim1l erel.n the reactl on.

medi umis tWE ?’aﬁ%e%ﬂ}%eoélélstﬁllﬁﬁncﬁf & nifrite; pgdslggcpvenngd: e irones fo

process according to any one of clains 1 to 4 whereinan - aqueous
solution of an alkali, e.g. sodium alkaline earth or amoni um nitrite
i s used. ' .

2. The process according to claim 1 wherein the iris rhizome substrate
is derived from an iris plant selected from the group consisting of Iris
10 pallida, Iris germanica, Iris florentina, Iris of Verona, and mixtures
thereof.

3. The process according to claim 1 or 2, wherein th'e'rhizo.mes are

selected for their high content of irone precursors, e.g. are clones of Iris
15 pallida, e.g. are the clones GRN1 and GRN2.

4. The process according' to claim 1, 2 or 3, wherein the reaction
medium is the aqueous solution of a nitrite salt.

20 5. The process according to any one of claims 1 to 4 wherein an
aqueous solution of an alkah e.g. sodlum, alkahne earth or ammoniuimn
nitrite is used.

6. The process according to any one of claims 1 to 5, wherein the iris
25 rhizome substrate is fresh, i.e. not maturated.

7. The process according to any one of claims 1 to 6 wherein the iris
rhizome substrate is an iris rhizome extract.

30 8. The process according to any one of claims 1 to 7 wherein the iris
rhizome substrate is an iris rhizome extraction waste.
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‘6. The process accor f clains 1 to 5, wherein the iris 25
rhi zome , sybgloggd180 i Tﬂ ilj»lﬂlmﬁllli ﬁl maturat ed. %.l. EPSG0 OCeSS!
accordlng to any on [ i ri x
substrate is an iris rhizome extract. -80 8. The process according’

to any one of claims 1 to 7 wherein the iris rhi zome substrate is an 1
iris rhizome extg é%@ﬁvg%eg%cq%mgt tho any one of claims 1 to 8 wherem FT%? F?? ng \\

C ai ns

treating a rhlzgmassubﬁteatﬁlﬂ aiplanh celd rew urﬁaﬂ fiizisof such rhi zorres iris
iris extraction 5 wastes, or any iris plant tissue containing
precursors of irones and m xtures thereof, with a medium consisting. of

extracts,

wherein the iris | zome

r arat I Oon OT I rones,

O o obu 1RTTRE aRbre adianig o an e of Aind B S Rt agiinar
about 1 §o0 jrbay} cis-alphel-iron| trams- ahﬂxa-éngm ahdirdpétazirone dre phepsred.

especi al | y between about™2 and about 3. 10 2. The process . .-:
according to claim1 wherein the iris rhizome substrate i's derived from
an iris plant selected fromthe group consisting of Iris pallida, Iris
ger mani ca, ‘I ris }l.dFeepraeessiadcording\teramponeand chiimsul do Ihwheséin the

10

process is carried out at about ambient temperatures, e.g. between ca. 20°C
and ca. 30°C.

12. The process according to any one of claims 1 to 11 wherein the
process is carried out for a period of about 1 to about 120 hours, preferably
about 5 to about 36 hours.

13. The process acéording to any one of claims 5 to 12 wherein the
concentration of the nitrite salt is ca. 0.1 to ca. 5g/liter of the reaction
medium.

14. The process according to any one of claims 1 to 13 wherein the
process is carried out in a pH range of about 1 to about 6, preferably, between
about 2 to about 5.

15. The process according to any one of claims 1 to 14 wherein the
range of iris rhizome substrate to medium is from about 1:20 to about 2:1 .
(weight/weight).

16. The process according to any one of claims 1 to 15 wherein the
irones are isolated by extraction or distillation. _
| *kk —_—
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20_vs the aqueous solution of a nitr'it-e salt. g éh
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an alkali nitrite, especially of SOdIl(lﬁ'IOI’ al kali ne eaft h—itrite,  or
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nitrite and recovering the irones formed, whereby the treatment is carried out
at a pH in the range of about 1 to about 6, preferably in the range of about 2
to about 5, especially between about 2 and about 3.
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2. The process according to claim 1 wherein the iris rhizome substrate is
derived from an iris plant selected from the group consisting of Iris pallida,
Iris germanica, Iris florenting, Iris of Verona, and mixtures thereof.

15 3.. The process according to claim 1 or 2, wherein the rhizomes are
selected for their high content of ixone precursors, especially are clones of Iris
pallida, specifically are the clones GRN1 and GRN2.

4. The process according to claim 1, 2 or 3, wherein the reaction medium
20 is the aqueous solution of a nitrite salt.

N | 5. The process according to any one of claims 1 to 4 wherein an aqueous
solution of an alkali nitrite, especially of sodmm or alkaline earth nitxite, or
ammonium nitrite is used.

25

6. The process according to any one of claims 1 to 5, wherein the iris
rhizome substrate is fresh and not maturated.

7. The process according to any one of claims 1 to 6 wherein the inis
30 rhizome substrate is an iris rhizome extract. '

8. The process according to any one of claims 1 to 7 wherein the iris
rhizome substrate is an iris rhizome extraction waste.

g2 6]~ %
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10 The process accordi nﬁ to any one of clai s n&c erein

5
gamra .irone, cis-al phi ;"ﬂ lm ha-irone a -
pr epar ed. lwlu ﬂul |ng to any Q-QHE T

10 wherein the pr ocess i's carfiel out *at about anbi niR"PbMyimmeT
especially at a 10 tenperature of between about 20[err](
30[err]C 12. The process agcording to any gne o @tc[@;r@
11 wherein the process is carried out” for a period cf ab bgut
120 hours, preferably of about 5 to about 36 hours.
The process according to any one of clains 5 to 12 V\,herel n t he
concentration of the nitrite salt is about 0.1 to about Sgftrrter—of—the
reaction med?-uhke Proggss according tﬁmeypne@éshmmmbm&mhemmuheam of

- clainms 1 torKiZomaesdistrithss h;ﬂgﬁtcellc {uébf £h| zone substrate to nedi um
is fromabout 1:20 to about Z: ?R |ght wei ght) . 15. The

process according to any one of clains 1 to 14 wherein the 25 irones are
i sol ated by extraction or distillation.

5 10. The process according to any one of claims 1 to 9 wherein gamma-
1rone, cis-alpha-irone, trans-alpha-irone and/or beta-irone are prepared.

11, The process according to any one of claims 1 to 10 wherein the
process i8 carried out at about ambient temperatures, especially at a

~ 10 temperature of between about 20°C and about 30°C.

12. The process according to any one of claims 1 to 11 wherein the

process is carried out for a period of about 1 to about 120 hours, preferably of
about 5 to about 36 hours.

15

13. The process according to any one of claims 5 to 12 wherein the

concentration of the nitrite salt i is about 0.1 to about 5g/liter of the reaction
medium. :

W 20 14. The process according to any one of claims 1 to 13 wherein the range
of iris rhizome substrate to medium is from about 1:20 to about 2:1
(weight/weight).

15. The process accordmg to any one of claims 1 to 14 wherem the
25 irones are isolated by extraction or distillation.
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